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BUT THERE IS A LOW COST WAY 


TO STOP POLLUTION... 


WITH THE A-S-H 
LOW PRESSURE SYSTEM 


Most pollution control systems—high pressure systems— 
are expensive—expensive to install, costly to maintain, 
costly to operate. 

The most efficient and economical answer to pollution 
control problems—where ash or dust is the contaminant —is the 
A-S-H Low Pressure Hydraulic Recirculating System. You 
will save money four ways: 


1. On Installation. A-S-H designed systems are simpler, 


require less expensive components and are more easily 
installed. 


2. On Operation. Power consumption is low. One A-S-H 
Hydroseal Ash Pump is sufficient for most systems. 


3. On Water. Where water is scarce, the system can be com- 
pletely closed, eliminating any outflow of polluted water and 
requiring only a minimum of water for make-up. 


4. On Maintenance. No periodic cleaning is required. Wear- 
ing parts last longer on A-S-H Hydroseal Ash Pumps, which 
means lower replacement costs. 


If you have a problem involving ash or dust disposal, do not 
overlook the advantages of A-S-H Low Pressure Systems. 
An A-S-H Materials Handling Engineer will be glad to dis- 
cuss your problem with you— without obligation, of course. 
Or, if you prefer, write Dept. Al, requesting Data Sheet Pa 
which describes the A-S-H Hydroseal Ash Pump, the heart of 
the A-S-H Low Pressure System. 


The Allen-Sherman-Hott Company 


2659 E&. Lancaster Ave., Wynnewood, Pa. 
Offices and Representatives in Principal Cities 


MATERIALS HANDLING SYSTEMS 
hydrojet hydraulic /hydrovac pneumatic 


a 
. 
4 
sf 
i 
: 
4 
= ‘ 
te 
a 


ow many railroad cars 
does your plant unload? 


1 or more 


Car Shakers, Cur unloading 
time, free manpower. For 
example, where a load of 
wet coal ties up three men 
for 4 of an hour, one man 
with a Link-Belt Car Shaker 
can empty the car “broom- 
clean” in minutes. Exclu- 
sive low-frequency vibra- 
tion Minimizes noise . . . is 
easier on cars. Write for 


Book 2345. 


cars per hour? 


Rotary Dumpers. Empty a 
90-ton gondola car every 
60 seconds or less (includ- 
ing return to upright posi- 
bs ction) by turning car upside 


Choose the LINK-BELT Car Shaker or Rotary Further benefits of mechanized unloading are no 


less important, Operational hazards and injury possi- 
Dumper that meets your operating needs bilities are lessened. And you save demurrage charges. 
That's why—if your operations can be improved by 
rapid car unloading—it will pay you to get in touch 
with your nearest Link-Bele office. 


Push-button emptying of gondola cars is a sure, simple 
step to substantial time and manpower savings. And 
only Link-Belt builds car shakers and rotary dumpers 
... to meet all unloading needs, from the largest to " 
the smallest. Both are precision-engineered—each is LI N K LT 
designed to do a specific job faster .. . easier... at f 


lower cost. CAR SHAKERS and ROTARY DUMPERS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Chet, Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives roughout 
the World. 19,729 
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What makes 
a barrel-type 
boiler feed pump 


service? 


Here are some of the design features that assure dependability 


Today's modern multi-stage centrifugal pumps for boiler 
feed service are the result of years of research and design. 
To provide efficient service plus dependability, De Laval 
has incorporated these important features in its barrel- 
type pump. 


Double Volute Diaphragms 


Double volute diaphragms provide for radial hydraulic 
balance and assure a continuous rising head characteris- 
tic from the design point to shut-off. RESULT—Higher 
efficiencies are maintained over a wider range of operation 
than are generally obtained with other forms of velocity 
pressure conversion. 


Individual Diaphragm Bolting 


Elimination of rabbet fits and gaskets permits straight 
metal-to-metal contact of adjacent lapped faces of the dia- 
phragms which are individually bolted together to main- 
tain tight joints and ease of assembly, RESULT—Positive 
assurance against inner case leakage, complete elimination 
of misalignment causes and a minimum of distortion from 
sudden temperature changes. 


Positive Sealing Between Suction 

and Discharge Chamber 

Inner assembly is held at the inner high pressure joint at 
the suction end of the barrel, against a flexitallic gasket, 
with through bolts. The joint between the suction and dis- 
charge chambers is made tight during assembly—remains 
tight whether pump is operating or idle. RESULT—No 
possibility of leakage or gasket loosening due to changes 
of force on the inner joint. 


Bare Shaft 
Bare shaft construction with split ring-shrink fit method 


of impeller mounting permits a scalloped shaft design and 
eliminates the need for spacer sleeves between impellers. 
RESULT—Better hydraulic conditions at the eye of the 
impeller and elimination of spacer sleeves—the greatest 
cause of shaft warpage. 


Wearing Rings 

Diaphragms and impellers have renewable wearing rings. 
Impeller rings are threaded on the impeller hubs against 
rotation, and diaphragm rings are held by a breech lock 
fit in the diaphragms. RESULT—Construction permits 
renewal of original clearances without major part renewal 
or modification, Labyrinth type diaphragm ring results in 
minimum leakage over a longer period of time than with 
close clearance flat rings. 


IMO Oil Pump 


A De Laval IMO pump designed for high speed operation 
is direct-connected to the outboard end of the barrel pump 
shaft, and is sized to lubricate both pump and driver bear- 
ings. RESULT—Quiet, pulsation-free, positive displace:, 
ment IMO pumps, assures positive lubrication and elimi- 
nates the need of extra shaft length and mechanical com- 
plications required by gear drive lube oil pumps. 


BULLETIN CONTAINS HELPFUL DATA 


This De Laval bulletin on the 
barrel-type boiler feed pump covers 
all major design points . . . has 
cross-section cut-away illustration 
for easy reference. Write on your 
business letterhead for your copy 
of Bulletin 1506 to De Laval Steam 
Turbine Company, 815 Nottingham 
Way, Trenton 2, New Jersey. 
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MOTOR DESIGN, as dramatized on this 
month's cover, is shifting more into the 
power spotlight as industry continues its 
swing toward continuous processes and 
automated production. The designer is 
giving more thought to longer moter life 
with littl or no maintenance required, 
Ultimate will be a more compact unit un- 
affected by ambient conditions and requir- 
ing no care during its life span. Motor 
makers are working toward that goal by 
concentrating on the two elements most 
affected: bearings and electrical insulation. 

With cost of plant maintenance increas- 
ing because of more complex equipment and 
higher wages for maintenance men, power 
men have shifted their emphasis from first 
cost to real cost over the motor’s life. By 
scrutinizing potential maintenance problems 
the initial cost figure is often dwarfed. 


Next month... 


Condenser-tube corrosion has been un- 
der long careful study at Montaup Elec- 
tric’s Somerset Station. Upcoming 
issue outlines latest results in fighting 
the battle against tube failure. 


Bunker-C fuel oil needs some treatment 
before feeding to gas turbines. Work at 
Rutland Station, Central Vermont Pub- 
lic Service, points to washing, centrifug- 
ing for control of sodium-vanadium 
concentration and ratio. Read the timely 
facts in the July issue. 


Refrigeration maintenance is a broad 
subject including motors, controls, lu- 
brication, cooling cireuit, and all the 
necessary paper work, This coming ar- 
ticle outlines all the factors, based on 
plan being followed at Eastman Kodak. 


Incentive bonus for your operators? It's 
still a two-sided question, so next month 
read a strong argument against paying. 


.. . and future months 


Modern Plant Yearbook Issue jn mid- 
September is a 5-star hit. Watch for it! 
. Modernization awards announced 
Modern-plant survey 

. Directory for modernization 

. Cross file of obsolescence 
Engineers’ new-product showcase 
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Heavy fluids can’t hinder working parts 
in these CRANE VALVES 


THIS CASE HISTORY tells how the United States Playing 
Card Co., Cincinnati, solved —with Crane Diaphragm Valves—a 
costly problem of piping heavy enamels for paper coating. 

The trouble was in the plug cocks and conventional gate valves 
formerly used in the enamel lines. During normal shutdowns the 
heavy liquid would build up on seating surfaces, in stem threads 
and working parts. The cocks and gates would “freeze up”... 
were hard to operate... couldn’t be shut tight. The condition 
hampered production ... made floors messy and dangerous... 
pushed maintenance costs sky-high. 

Replacing with Crane Packless Diaphragm Valves stopped the 
trouble completely. Their sealed-to-fluid bonnet and pliable neo- 
prene disc insert did the trick. After more than 4 years, all 48 
Crane valves installed—with no maintenance whatsoever —are 
still seating tight... still operating freely and smoothly. 


CRANE CO. 


General Offices: 846 8, Michigan Ave., Chicago 5, Hlinois 
Branches and Wholesalers Serving All Industrial Areas 


CRANE PACKLESS DIAPHRAGM VALVES 


Working parts are safely out of contact with 
line fluid. The diaphragm seals the bon- 
net—that’s all it does, giving it longer life. 
The independent disc with pliable insert 
seats tightly on foreign particles or seat 
deposits . . . and controls fluid, even should 
diaphragm fail. See your Crane Catalog or 
Crane Representative for wide selection 
of body, bonnet, and trim materials 

in these valves for countless uses. 


VALVES + FITTINGS + PIPE + KITCHENS * PLUMBING + HEATING 
CRANE'S FIRST CENTURY. ..1855-1955 
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reade Sccc CYLINDER LINERS, chrome-plated to cut 


wear, solve many an industrial head- 
ache. To get the facts we asked Russ 


Keer MARMY BELOW DECKS Pyles, VP and Chief Engr, Van Der 
After reading the February issue I’d think Horst Corp for his thinking, p 132. 
Marmy would be ashamed to show his face Background? After George Washing- 
because of his slanderous attack on the ton and Temple U, Russ had a spell 
ty U.S. Navy. I have worked with many Navy with the Air Corps and 7 years (‘22 to 
\ officers and they know their engineering. 29) with NACA at Langley Field. 


So to see high-ranking officers insulted by 


Then, focusing his sights on diesel and 
Marmy with a bowler hat on (and smoking 


gas engines, Russ worked for Westing- 
hemp in their midst) is unthinkable. 
We Powsn Will the house, Chicago Pneumatic, Clark Bros, 
of his ways before it is too late. Don’t fol- and since 1942, with Van Der Horst. 
low in the wake of that derelict Marmy, 


Bronstorph’s Industries Ltd see p 117, is but one of Les Clover’s 

Kingston, Jamaica, B W 1 specialties as manager of plant engrg 
i and maintenance for GE Realty Corp. 
" Y Epitor’s Note: We too have a high regard After taking an EE at U of Nevada, 


for the engineering personnel of the U.S. 
Navy. Bat I think we will all admit that 
in any large group there is an occasional 
individual who does not match up to the 
standard. This story was based on an ac- 


Clover tackled the GE test program. 
His talents leaned toward motor design 
till key spot as plant engineer beckoned 
at the Lynn Works in 1948. 


tual incident with but minor modification. Now Clover keeps & close over-all 
It is at least a fair account of one Navy watch on steam, electric, water supplies 
man who grabbed hold of a problem the plus air pollution and the growing prob- 
wrong way. lem of industrial waste treatment. 
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We Stow ¥ Ty Hicks, Jim O'Connor, Althea Thornton study an older motor design 


TODAY'S ELECTRIC MOTORS, Powen’s latest staff report (p73), breaks 
W K PONDER, 1510 Honne Bide, Clevelond 15, Ohio ground in introducing a new form of two-level reading as a reader 
R J McGURK, Continental Bidg, St. Louis 8, Mo. timesaver. Now, by scanning illustrations, reading headlines and 
5 T HENRY, 80) Rhodes-Haverty Bidg, Atlanta 3, Ga, underlined text, you get a quick trip through the report. Who will 


benefit? Men who have kept abreast of recent motor changes and 
those who just haven’t the time now to read the complete report. 

Power has been working in this general direction for many years 
by careful planning of headlines, boxing off chunks of pertinent text, 
designing illustrations for fast reader absorption. This new move 
merely carries the plan one step farther. Do you like it? 

The report itself is a fine example of top teamwork between Power 
staffers and equipment makers. Jim O'Connor, Ty Hicks, Althea 


; Thornton and Charlie Marechalek, plu the country’s 
wi th Po wer ornton an ariie arschate pilus many o te country 8 top 


motor engineers, funneled their thinking into this timely project. 


ve 
4 


Russell Pyles 


4 
4 
: 
| fines an yrines 
4 
F 
1 
At 
4 
: & 
* 
» 
; 
‘ Shes 
ri 


Furnace 


a growing factor in the 


Cost-saving advantages vital to power plant operators are responsible for the 
mounting acceptance of the Cyclone Furnace. Each represents an important 
advance in the relentless search of power engineers and designers for more 
efficient ways to further lower the cost of generating steam for power. 


The Cyclone Furnace — 


Reduces atmospheric pollution to extremely low levels 
Simplifies ash handling and disposal 

Burns fuel with greater efficiency 

Provides greater fuel flexibility with attendant lower costs 
Reduces overall first cost 

Increases safety by simplifying operation 

Reduces maintenance 

Increases availability 


Originally designed and developed to burn more efficiently a wide range of 
coals, as well as oil and gas, the Cyclone Furnace is now being installed in 
areas where factors other than fuel are prime contributors to higher power 
generating costs. For whatever the problems — fuel, fly-ash, availability, cost, 
maintenance — the Cyclone Furnace contributes directly and substantially 
toward solving them. 


With its revolutionary approach to the entire process of preparing and burn- 
ing fuel, the B&W Cyclone Furnace offers such a simplification of initial 
design and increased facility in everyday operation, that the overall cost of 
producing power is greatly benefited. Let us discuss with you the various cost- 
saving advantages of the Cyclone Furnace for your operation. The Babcock & 
Wilcox Company, Boiler Division, 161 East 42nd Street, New York 17, N. Y. 


JUNE 1955 


‘ 
: 
| 
4 
2 
: 
‘ 


» @ == ONE CYCLONE FURNACE BOILER 
IN SERVICE OR BEING BUILT 


le wer-cost-po wer picture 


WISCONSIN 


? MICHIGAN 


ARKANSAS 
NO. CAROLINA 


SO. CAROLINA 


BOILER 
division 
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FLANGES ELIMINATE _ “MULTI-PORT” 
END STEMS Advantages: 


AND STUFFING BOXES “Bi-Color” principle shows steam 
red and water green 
RETURN BEND Small round ports instead of long 
PROVIDES GREATER glass strips 


FLEXIBILITY 
“Hi-Lite” IWluminator for improved 
FOR EXPANSION visibility 


Simplified high-pressure construction 


Maximum thermal stability for 
rapid starting 


Easy, inexpensive maintenance . 

in place 

Direct reading . . . basic reference 
gauge 


STEAM SHOWS RED 
WATE! sHOWS GRY 


The “Multi-Port” gauge has been in con- 
tinuous successful high pressure opera- 
tion for more than two years in leading 
central station plants. Users everywhere 
report excellent readability and substan- 
tial savings in gauge mainte- 
nance costs. For additional infor- 
mation, write for Bulletin 1174. 


WELDED CONSTRUCTION 
ASSURES 

PERMANENT TIGHTNESS 7211 

DIAMOND POWER SPECIALTY CORP. ? 

LANCASTER, OHIO 

Please send me without obligation a copy of new 


Bulletin No. 1174 explaining the advantages of 
the Diamond “MULTI-PORT” Bi-Color Gauge. 
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Uncomaitn Today... even those 
burning the poorer grades of coal and oil 
fuels. A very important factor in this high 
availability is the type of boiler cleaning 
system installed. Modern mechanized 
equipment, automatically controlled, 
provides uniform and effective clean- 
ing of all surfaces on a scheduled basis. 
Many existing boilers with much lower 


availability resulting from surface and 
gas passage fouling can be improved 
greatly by a modest investment in 
modern DIAMOND cleaning equipment. 


DIAMOND POWER SPECIALTY CORP, 
LANCASTER, OHIO 
Diamond Specialty Limited +« Windsor, Ontario 
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Three Elliott 1750-hp, 3570-rpm motors driving boiler-feed pumps. An Elliott + 200-hp, 590-rpm motor driving pulverizer. Behind it 
is an Elliott 250-hp, 177-rpm motor driving primary air fan. 
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ma Elliott 800-hp, 890-rpm motor driving induced-draft fan. Elliott 450-hp, 1175-rpm motor driving forced-draft fan. i, 
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Elliott deaerating feedwater heater, rated 1,000,000 Ib per hr, is installed outdoors. 


Springdale Station 
expands with 
new outdoor’ unit 


@ West Penn Power Company’s Springdale 
Station has been steadily growing since it first 
went on the line in 1920. Since that time, new 
generating units have been added four times 
and the station has now been brought up to 
450,000 kw to serve the growing Western 
Pennsylvania area. This latest addition—Unit 
Number Eight—has a capability of 140,000 
kw and is an independent unit of semi-out- 
door type construction. As is the case with the 
older units, Elliott equipment is found 
throughout the new addition. The deaerating 


This Elliott twin strainer, serving emergency 
fire water system, is also installed outdoors. 


Two Elliott 50-hp, 1170-rpm motors driving air compressors, 


heater, evaporator preheaters, twin strainers, 
and motors driving auxiliaries such as boiler- 
feed pumps, forced- and induced-draft fans, 
pulverizers and compressors all bear the 
Elliott nameplate. 


Elliott has been building power equipment 
for more than half a century. If expansion or 
modernization is in your picture today or to- 
morrow, it will pay you to investigate this 
equipment. Check with your Elliott District 
Office or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 


throughout modern addition! 


TURBINE GENERATORS TURBINES MOTORS GENERATORS OEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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FORMULA for Cutting Production Costs 
(BAILEY Design)+ (BAILEY Engineering) + (BAILEY Service) 
= GREATER SAVINGS PER FUEL DOLLAR 


At the heating plant of Lincoln Electric Co., Euclid, 
Ohio Bailey Control helps to cut operating costs by: 


1. Controlling the rate of combustion in two 
spreader stoker-fired hot water boilers to main- 
tain the desired temperature of outlet water. 


2. Controlling fuel-air ratio at each boiler by 
means of a unique Btu-Air Flow meter which 
maintains most economical use of fuel. 


3. Controlling quantity of water by-passed around 
boilers, thus tempering water supplied for heating 
inaccordance with changes in outsidetemperature. 
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Operating Cost 
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¥%& When your plant is operating at peak efficiency, unit production costs are 
low. But outages of any kind upset the balance. As efficiency drops, and/or 
outages occur, overhead costs impose an increasing burden-—bring on dollar 
losses that can’t be recovered. 


That’s why you can use Bailey Co-ordinated Control Systems to advantage. 


Here are three reasons why Bailey systems are the best you can buy: 


1. Complete Range of Equipment —fully co-ordinated 
You need never worry that a Bailey Engineer's recommendation is slanted in 
favor of a particular type of equipment, just because he has a limited line to 
sell—or that Bailey will pass the buck for efficient control; we offer complete 


boiler control systems. 


2. Engineering Service—backed by experience 
No other manufacturer of instruments and controls can offer as broad an ex- 
perience, based on successful installations involving all types of combustion, 


flow measurement, and automatic control. 


3. Direct Sales-Service—conveniently located near you 


Bailey Meter Company’s sales service engineers are located in more industrial 


centers than those of any other manufacturer of boiler control systems; you 


get prompt, experienced service with a minimum of travel time and expense, 


For lower operating cost—for more power per fuel dollar, less outage, and safer 
working conditions, you owe it to yourself to investigate Bailey Controls. Ask 
a Bailey Engineer to arrange a visit to a nearby Bailey installation. We're 


proud to stand on our record: **More Power To You!” 
A-TIGA2 
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— NEMA 
— with cast-iron 
shielded bearings, 
prove service lubrication, 
die cages. Ventilation is 
With well protected 
(igen bearings fully pro 
borne dirt by bolted. 
and labyrinth sealed 
sleeve bearings, frames 
45, Bulletin 51B6210 


Drip-proof and splash-proof — 
above NEMA 504 frame to 800 hp at 
3600 rpm — have cast steel yoke heads 
with integral mounting feet and heavy 
continuous welded drip covers. Available 
with solid or split sleeve bearings or 
anti-friction bearings. Bulletin 51B7693. 


Totally-enclosed fan-cooled and ex- 
plosion-proof — NEMA range — with 
double-shielded ball bearings, provision 
for in-service lubrication; sleeve bearings 
available in larger sizes. Special non- 
clogging design. Explosion-proof UL ap- 
proved for Class I, Group D and Class 
II, Groups E, F and G service. Bulletins 
51B7225, 51B7286. 


Two-pole motors for 
quiet boiler-feed pump 
drives and similar serv- 
ice available in special 
design in sizes 900 hp 
and larger. High level 
air intake and discharge 


Tube-type TEFC and explosion-pioof ~ make it easy to meet 


Drip-proof and splash- 
proof — 60 hp at 300 rpm 
to 3000 hp at 1800 rpm. 
Sleeve bearings standard, 
but anti-friction bearings 
may be had where speed 
and application are suit- 
able Capsule-type bearing 
housings protect bearings 
from contamination when 
end shields are removed for 
cleaning or inspection Bul- 
letin 05B7542 


— to 4000 hp. Frame is surrounded by 
tubes. Internal fans circulate inside air 
around tubes; external fan drives outside 
air through tubes to dissipate heat. 
This operation-proved arrangement per- 
mits full, balanced internal air circula- 


tion. Bulletins 51B7149, 51B7150. 


power plant housekeep- 
ing requirements. Lower 
area of motor is com- 
pletely enclosed to keep 
moisture out during hos- 
ing-down operations. 
Bulletin 05R8123. 


ALLIS- 
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Synchronous and wound-rotor. Medium 
range end-shield bearing design shown, 
smaller and larger ratings in similar and 
pedestal bearing designs. End-shield bearing 
design shown features welded steel plate 
frame and cast-iron end shields. Sleeve bear- 
ings are standard and are mounted in capsule- 
type housings which protect bearings when 
upper halves of end shields are removed. 
Bulletin 05R8183 


Water-cooled design, with air-to-water 
heat exchanger, is available in large induction 
and synchronous motors. Advantages include 
total enclosure of operating parts, low sound 
level, uniform motor operating temperature, 
and removal of heat from motor room. Bulletin 
05 B7682. 


Weather-protected — designed to give 
trouble-free outdoor operation in all climates. 
Rain, fog, snow, blowing dust, and other adverse 
weather conditions will not harm this motor. 
Available in full range of ratings required for 
major auxiliary drives, including boiler feed 
pumps. Bulletin 05R7874. 


© MATTER WHAT your power 

plant application, Allis- 
Chalmers makes 4 horizontal or 
vertical motor specifically suited 
to that application. And wide ex- 
perience with power plant drives 
enables Allis-Chalmers represent- 
atives and application engineers 
to offer invaluable assistance to 
you and your consulting engi- 
neers when planning new facili- 
ties. Do not hesitate to call your 
nearby A-C district office when- 
ever you need information or as- 
sistance. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 4.4765 
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American 
Blower 


reports on progress 
in power 


St. Clair Power Plant is one of five stations in The Detroit Edison Company system. It was dedicated October 21, 19/4, 
75 years after Thomas A, Edison perfected the first practical light bulb. A sixth power station is under construction. 


Detroit Edison system demand reaches 


The Detroit Edison Company puts new generating units into service 
at St. Clair plant to meet Southeastern Michigan needs; relies on American 
Blower Gyrol Fluid Drives for boiler feed pump and fan control. 


By year’s end, 1954, The Detroit Edison Company 
electric power system had developed a total capa- 
bility of 2,535,000 kilowatts. Two new turbine- 
generators at Edison's St. Clair Power Plant went 
into operation, boosting the system's capability 
$12,500 kilowatts. 


The boost was timely. A large increase in 
domestic customers, and very substantial additions 
of new industrial loads in Southeastern Michigan, 
had placed new power demands on the Edison 


American Blower, Type VS, Class 4, Grol Fluid system — 214,000 kilowatts more than the peak 
Drive unit drives induced draft fan on one of four load for 1953 

boilers in Edison's St. Clair plant, 16 units deliver . cane 

15,600 h.p. to the mechanical draft fans. 


Serving home and industry: WMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS « 
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American Blower Giro! Fluid Drives provide adjustable speed control for the boiler 
feed pumps at St. Clair station. Shown are six of twelve, Total capacity: 20,400 h.p. 


all-time peak of 2,236,000 kilowatts 


From concrete to kilowatts 

The new St. Clair Power Plant serves Michigan's 
southeast area, with a total guaranteed capacity of 
625,000 kilowatts. Construction of the plant began 
in February, 1951, and it now houses four giant 
turbine-generators, each with a 156,250 kilowatt 
capability. The first and second machines began 
operating in the fall of 1953; the third in June, 
1954, and the fourth in October of that year. 


Four boilers produce steam for the turbine- 
generators. Each unit has three combination boiler 
feed and heater feed pumps. American Blower 
Gyrol Fluid Drives are used to ensure smooth, 


adjustable speed control of the boiler feed pumps. 


In its post-war expansion program, The Detroit 
Edison Company has incorporated American 
Blower Grol Fluid Drives to the extent of nearly 
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100,000 h.p. At the St, Clair Power Plant, these 
fluid drives deliver a total of 36,000 h.p. in driving 
the feed pumps and mechanical draft fans. 


Call on American Blower 

If you are planning to expand or modernize your 
facilities, contact your nearest American Blower 
representative. He can recommend efficient, eco- 
nomical equipment — including Mechanical Draft 
Fans, Fly Ash Precipitators, Dust Collectors, Heavy 
Duty Steam Coils, as well as Gfrol Fluid Drives 
for boiler feed pump and fan control, Call your 
nearest American Blower Branch Office for full 
information, 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator & Standard Sanitery Corporation 


AMERICAN 
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boiler 
check-up 
time! 


HOW ARE YOUR 
BLOW-OFF VALVES? 


Are they drop-tight? Rugged and dependable? Easy 
to maintain? 

Just as important, do they have all the advantages 
and up-to-date improvements in materials and design 
of new Yarway Blow-Off Valves? 

Old Yarway Blow-Off Valves also can be overhauled 
and modernized, because all YARWAY improvements are 
interchangeable with parts on earlier models. 

Write today for Yarway Blow-Off Valve CHECK 
SHEET —also new Yarway Blow-Off Valve Catalog 
B-426 (pressures to 400 psi) or B-434 (pressures to 
2500 psi). 


Yarway Seatless valve for low and medium pressures. Fea- 
tures balanced nitralloy plunger that seals line drop tight— 
yet permits free, unobstructed flow in blow-down. Used in 
over 15,000 bolier plants. 


Yarway Unit Tandem Blow-Off Valve for higher pressures. 
Combines Yarway Seatless Valve and Yarway Hard-Seat 
Valve, or two Yarway Hard Seat Valves, in a one-piece forged 
steel body. For years—the choice of 4 out of 5 high pres- 
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WHAT ABOUT 


WATER COLUMNS 
AND GAGES? 


Are they in good working order? 
Are they up-to-date? 

Is the water level clearly visible 
from the operating floor? YARWAY 
Gages equipped with Type ““M”’ Illu- 

minators make the meniscus “shine like 

a star’’—even under adverse conditions. 
Now’s the time to install modern 
Yarway Water Columns and Gages. Twelve 
distinct improvements in YARway Gages 
have increased gage life—decreased gage 
maintenance. Write for latest Catalog WG-1812. 


HOW ABOUT ADDING 
NEW REMOTE LEVEL 
INDICATORS ? 


Remote readings of boiler water level at any 
spot in the plant are a recognized convenience 
—and easy with new “Wide Vision” YARWAY 
Remote Liquid Level Indicators. 

Because the indicating mechanism is oper- 
ated by the boiler water itself, response is 
always instant, readings always accurate. ; 

Yarway Hi-Lo Graph Recorder not only 
gives remote indication but also a 24-hour 
recording of water levels. 

Yarway Remote Indicators and Recorders 
can also be supplemented with Remote Hi-Lo 
Alarm Signals—light or horn. 

Write for Catalog WG-1823. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OrFices IN PRINCIPAL CITIES 


Yarway high pressure Flat-Glass Water Gage assembly with 
tie-bar type circulating water column. Note separated design, 
expansion loops, flanged connections and Type “M” Illu- 
minators. Other columns and gages for lower pressures. 
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They cut steam costs 


20% with a— 


C-E Vertical Unit Boller 
Type VU-10, fired with a 
C-E Spreader Stoker 


The VU-10 instatiation 
at Finch, Pruyn & Co. inc. 


Piant of Finch, Pruyn 
& Co. inc., Glens Falls, N. Y., 
a leading producer of 
magazine paper stock. 
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VERTICAL UNIT 


When more steam was needed at the Glens Falls, N. Y. plant of Finch 
Pruyn and Co., Inc., they bought a C-E Vertical Unit Boiler, Type VU-10, 
fired with a C-E Spreader Stoker. 

For over a year the VU-10 has been operating continuously on a six-day, 
three-shift basis. And during that time boiler performance has consistently 
exceeded guarantees and the plant’s steam cost has decreased 20%. 

What does Finch Pruyn think of its new VU-10? Here are some com- 
ments made by N. G. McLean, Chief Engineer, and L. J. Dolhof, Utility 
Engineer: 

Delivery: “The delivery and installation of the new boiler estab- 
lished a record for speed... . ” 


Operation: “... a clean operating boiler that affords us a steady 
source of steam.” 
“ ., this has been a very satisfactory job and doing busi- 
ness with you has been a pleasure.” 


Cooperation: “The Combustion Engineering organization cooperated 
splendidly with us in getting the new boiler on the line.” 
Such things as simplicity of operation, efficient performance, ease of mainte- 
nance and reliability are the four big reasons that account for the com- 
ments above — and for the many others like them that we have received. 
So, if your steam requirements are between 10,000 and 60,000 pounds 
per hour, investigate the C-E Vertical Unit Boiler, Type VU-10. 
Available for pressures to 475 psi, this unit can be equipped with a 
superheater (up to 200° F) and whatever heat recovery equipment is 
desired. Designs are available for coal, oil or gas firing. B84 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS AND FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS, SOIL PIPE 
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Electrical System Fact: New fortified insula- 
tion includes exclusive Bondar, Bondite and 
Mylar* for greater protection against the tough- 
est operating conditions. 

*Du Pont registered trade-mark 
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has stronger insulation than any 
other motor on the market 


Meaning what? Simply that the new Westinghouse Life-Line® “A” 
motor with new fortified insulation can withstand heavier overloads and 
operate at higher temperatures than any other motor you can buy. 

Similar design advances in the mechanical and lubrication systems 
make Life-Line “A” industry’s most preferred motor. 

It takes the right combination of a// three systems—electrical, mechan- 
ical and lubrication—to build the best package of power on the market. 

Get all the facts by calling your Westinghouse sales engineer .. . 
The Man With The Facts! )-21877 


you can BE SURE...1¢ 175 


Westinghouse 


Mechanical System Fact: New cast-iron housing on Lubrication System Fact: New “4-way sealed”, pre- 
both drip-proof and totally-enclosed types. Ventilation lubricated bearing eliminates completely the 3 main 
openings only in end brackets make the motor drip- causes of bearing failure: 1) contamination, 2) over 
proof whether mounted on floor, ceiling or wall. greasing, 3) wrong grease. 
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1918 TYPE OF 
GREEN AIRFOIL FANS 


Typical of the scores of AIRPOUL 
Type Fans we designed, manifac. 
tured, and shipped some years 
ago. Some of these whites are still 
in servicer~ 


These two drawings with dates in 
the World War | era show details 
of the Green AIRFOIL Type Fans 
as designed and manufactured by 


us in those days. 


We use the word 
‘re-opening’ purposely for in 1918 at our factory in Beacon 
and for a few years thereafter we designed, manufactured 
and shipped many AIRFOIL Type Fans. The AIRFOIL 
Type of Fan is not new. But it has been modernized, refined 
and improved. Basically, the 1955 fans are not unlike the 
1918 units. The blades then and the blades today simulate 
the design of the airplane wing. Then, as today, this type 
of blade produces considerably higher mechanical and static 


efficiencies than other types of blades. 


The 1955 Line of Green AIRFOIL Type Draft Fan consists 


24 


of six (6) different design variations which provide wide 
latitude in the choice of volume-pressure combination: Con-_ 
servatively rated—as has always been a Green policy — 
these fans show exceptionally high static and mechanical 
operating efficiency. 

We are designating our line of AIRFOIL Fans as the 
GALEX Fans. They really deliver gales of air. 


Complete details of the Green AIRFOIL Fans will be sent 
on request. Our engineers will be glad to discuss your fan 


requirements if you have any specific questions. 


POWER + JUNE 1955 


i 
4 4 
Bs 
o 
- 
a 
: 
: 
4 
2 


1955 VERSION OF AN 
AIRFOIL TYPE FAN 


THE AlgFOIL TYPE FAN 


ran 


FUEL ECONOMIZER COMPANY 


BEACON 3, NEW YORK 
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“On the line” since early 1954, the new Barry 
Steam Plant near Mobile, Alabame adds 250,000 
kw te Alabama Power Company's expandi 


system. Plans provide for the possible on- 
largement of the plant to 1,000,000 kw capacity. 


Operating Boilers 


Electronically at 
Alabama Power 
Company's NEW 
BARRY PLANT 


REPUBLIC FLOW METERS CO. 
26 POWER JUNE 1955 


Centralized controls for station service switching, turbines, generators 
and boilers are in this room. Republic sub-panels on the bench 
board provide for either automatic or | control of the boilers 


Automatic 


Combustion Controls 


At the new Barry Steam Plant, two 900,000 lbs. per 
hour pulverized coal fired boilers operating at 1875 
psi and 1000’F. are controlled by a Republic Elec- 
tronic Master Combustion Control System. 


Electronic impulses control pneumatically operated 
fuel, draft, and feedwater regulators on the boilers. 
Master control signals are transmitted practically 
instantaneously, permitting fast control response and 
close boiler control. 


To ensure that both final firing rate and air flow will 
rapidly and accurately follow changes in steam load, 
the control system normally follows a dual element 
master control. This master controls the boiler auxil- 
iaries from a rapid and proportional steam flow function 
together with a stabilized steam pressure function. 
Such a system combines the features of derivative 
control with automatic correction for fuel variation in 
such a manner that the effects of load swings are 
minimized almost to the vanishing point. Other control 


> 


Parkwey 
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problems such as feedwater control and steam tem- 
perature control are simplified by the coordination 
of boiler auxiliary functions due to this system of 
combustion control. 


Republic boiler feedwater is controlled automatically 
by a three-element feedwater control. To prevent heat 
damage to feedwater pumps during low flows, a 
Republic pump by-pass system has been installed. 
It automatically maintains a minimum flow of 125 gpm 
through each pump (two pumps per boiler) returning 
by-passed water to the deaerating heater storage 
tank. 


Final efficiency tests recently completed at the Barry 
plant indicate the expected plant heat rate has been 
fully realized. There are Republic Automatic Combus- 
tion Control Systems — electronic or pneumatic —for 
all sizes and types of boilers, all methods of fuel firing 
and for any arrangement of draft equipment. For full 
details, write today. 


Chicago 47, Illinois: 
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How exhaust heat from 


G-E Gas Turbine can cut 
your plant operating costs 


NEW CYCLE CAN RESULT IN EFFICIENCY AS HIGH AS 70% 


With more than 675,000 hours of successful 
commercial operation to their credit, Gen- 
eral Electric gas turbines now offer power 
engineers this new formula for lowering 
processing costs: 


Use the gas turbine to drive a generator 
of up to 16,000 kw or mechanical equipment 
up to 21,500 hp; pass the exhaust heat 
through a heat-recovery boiler to supply 
plant process steam up to 95,000 lbs. per 
hour. (If more process steam is required, 
use supplementary fuel firing to obtain up 
to 270,000 lbs. per hour.) 


The resulting over-all efficiency may be 
as high as 70%! 


Operating costs are low because gas tur- 
bines offer not only fuel savings resulting 
from high-cycle efficiency, but also econ- 
omies in water, lubricating oil, maintenance, 


and manpower requirements. In addition, 
modified low-cost residual fuel oil can be 
burned in G-E gas turbines to provide even 
greater economy. 


Initial costs are low too. Only small build- 
ings and simple foundations are needed to 
install a G-E gas turbine; a new self-con- 
tained base houses most related auxiliary 
equipment. 


Your company may well profit from using 
a G-E gas turbine, and General Electric 
will be happy to work out an economic 
study with you. 


For more information contact your near- 
est G-E Apparatus Sales Office or write for 
Bulletin GEA-5516B. General Electric 
Company, Section 261-16, Schenectady 
5, New York. 


Progress /s Our Most Important Product 


TREMENDOUS SAVINGS in installed cost have 
been made possible by this new gas turbine base 
mounting, recently developed by G-E engineers. 
Serving as a rigid foundation, it also houses most 
of the auxiliary equipment. 


GENERAL ELECTRIC 


CHIEF COMPONENTS are: 1. Filter and/or air 
washer, 2. inlet duct, 3. starting unit device, 4. 
gas turbine, 5. gas compressor or driven equip- 
ment, 6. exhaust duct, 7. exhaust heat recovery 
boiler, 8. steam to process, 9. control unit. 
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SMALLER SCREW FASTENINGS— 


to set in water box closure. 


IMPINGEMENT PLATES— 
alloy steel, rigidly supported 
—for extra protection, great- 
er resistance to erosion and 
vibration. 


SUPPORT PLATES— 
drilled and reamed for 
close fit, chamfered to 
prevent cutting of tubes 
—for less vibration, 
longer tube life. 


AIR-WITHDRAWAL BOXES— 


located to prevent air-binding. 


LARGE ESCAPE AREA— 


plus excellent steam distribu - 


tion—for increased 


efficiency. 


HIGH-CAPACITY HEAT TRANSFER 


ALCO’S New... Improved Feedwater Heater... and Flex-Tube Evaporator 


Together they mean new efficiency and per- 
formance .. . greater savings for you. 


Listed are but a few of the many new operating 
and installation advantages you get when you 
specify either or both of these dependable 
ALCO items. 


ALCO Feedwater Heaters and Flex-Tube Evap- 
orators are built to ASME Code specifications. 


They’re custom-engineered to meet your indi- 
vidual requirements and backed by ALCO’s 
more than 25 years experience in supplying 
equipment for over 100 power installations 
across the nation. Call your ALCO representa- 
tive for full particulars about these units or 
about specialized equipment for atomic energy 
installations—you also may write to Box 1065, 
Schenectady, New York. 
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SUPERIOR VAPOR SEPARATOR SYSTEM— 
made possible through a new I.stage 
dryer, scrubber and purifier assembly, 


GAGE GLASS AND LEVEL CONTROL 
CONNECTIONS— 
positioned to give accurate indication 
ond, pti regvulati of feed 

leve 


MOREIEFFECTIVE DESCALING SPRAY SYSTEM— 
newly designed and positioned spray water 
connection and nozzles assure maximum 
Flex-Tube thermal descaling action. 


IMPROVED FLEXING ACTION— 
through newly designed Intermedi- 
ate Support Back and Divided Cen- 
ter Support Plate. 


Consult your ALCO Sales and Engineering Representative: 


ATLANTA, Ga.. 490 Glenn &., 8. W. 
BEAUMONT, Tex 1400 Crockett Street 
CHICAGO, Ill ‘ 909 McCormick Bldg. 
CLEVELAND, Ohio Terminal Tower Bidg. 
HOUSTON, Tex 1404 Dunlavy Street 
KANSAS CITY, Mo 606 Commerce Trust Bidg. 
LOS ANGELES, Calif 2500 West 6th Street 
NEW YORK, N. Y 30 Church Street 
PITTSBURGH, Pa 527 Frick Building 

ST. LOUIS, Mo. 4050 Bingham Avenue 
ST. PAUL, Minn...... 635 Prior Ave. N. 

SAN FRANCISCO, Calif 235 Montgomery 8&t. 
TULBA, Okla.. 200-206 North Denver St. 
WASHINGTON, D.C 910 17th Street, N. W. 


ALCO PRODUCTS, INCORPORATED 


AMERICAN LOCOMOTIVE COMPANY 
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When you require additional compressed 
air—and available space for a compressor 
is at a premium—try a Fuller Rotary. 
Because it is a Rotary, it has twice the 

capacity of a comparative horizontal-belted 
reciprocating unit. 
Because it is a Rotary, it is singularly lacking 
in vibration and requires only a nominal 
foundation. 
Because it operates at normal speeds, it is 
direct-connected and requires no cumbersome 
reduction gearing or belts. 
Because of these things, you can put a Fuller 
Rotary in almost any unused corner, or on a 
balcony, or even suspended from the rafters, 
if need be. 
So, whenever you are cramped for space and 
air, you can ease your problem by specifying 
Fuller. 
Pressures to 125 psig; capacities to 3300 
cfm, 
Detailed information on design characteristics 
and typical applications will be forwarded 
promptly on request. 


FULLER COMPANY, Catasauqua, Pa. 


GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 
h 
Chicago Sen Francisco Los Angeles Seattle Birmingham 
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Copes-Vulean helps to make 


MORE POWER FOR CAROLINA 


combined with Unit |, gives this 


Carolina Power and Light 
Company serves 365,000 custom- 
ers in an area of 30,000 square 
miles... with a transmission sys- 
tem that fans down through the 
heart of North Carolina and dips 
deep into South Carolina. CP & L 
is big .. . and getting bigger. 

The latest increase in capacity 
is an addition to CP & L’s Louis 
V. Sutton Steam Electric Gener- 
ating Plant at Wilmington, North 
Carolina. This second generator, 


outdoor station a capability of a 
billion and a half kwhrs a year. 

Steam to drive the turbines is 
generated in two boilers operat- 
ing at 1750 psi at 1005 F. Unit 
| is a Combustion Engineering 
steam generator with a design 
load capacity of 950,000 pph. 
Unit 2 is a radiant-reheat Bab- 
cock & Wilcox boiler with design 
load capacity of 900,000 pph, 
with reheat to 1005 F. Copes- 


Vulean control helps keep these 
steam generators efficient. 

A Copes-Vulean Combustion 
Control System accurately regu- 
lates the fuel and air for proper 
combustion, Copes Type 3-L 
Boiler Feed Water Control keeps 
boiler drum level constant. A 
Vulean Automatic-Sequential 
Soot Blowing System thoroughly 
cleans the heating surfaces. You 
will find details of operation on 
the next few pages. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 


ERIE, PENNSYLVANIA 
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CONTROL and. 


With Copes-Vulcan Control, miniature recorders and control stations make for a 


compact, easily read main control panel at Carolina Power and Light Company's Louis 


V. Sutton Generating Plant. The operator can tell at a glance how every control is 


functioning. Without leaving the control room, he can accurately regulate combustion 


and feed water flow. No high-pressure piping is present at the panel. 


COMBUSTION CONTROL 


In this Copes-Vulean System, the ratio of steam 
flow to air flow regulates the amount of com- 
bustion air entering the furnace. The ratio is 
adjustable to any desired value. Copes-Vulcan 
drive units assure accurate positioning and fast 
response. All control forms are carefully placed 


for circuit simplicity and ease of maintenance. 


FEED WATER CONTROL 


Copes Type 3-L. Feed Water Control accurately 


supplies feed water to the boiler in accordance 
with steam demand. It maintains the drum level 
virtually constant at all loads. Copes provided 
10-inch, 1500-pound standard motor-operated 
feed water by-pass control valves. 


PUMP RECIRCULATION 


Copes-Vulean control and valves give automatic 
recirculation for protection of three Byron-Jackson 
boiler feed pumps. Normal operation requires 
two pumps to carry full load . . . and one for 


stand-by. 


? 


Carolina Power and Light 
Company chose the easiest and 
surest way to clean boiler sur- 
faces at the Louis V. Sutton Plant 


with Vulean Automatic-Se- 


quential Soot Blowing Systems. 
a The operator in the boiler con- 
trol room simply presses a button. 
The blowing elements go through 


their paces automatically —and in 


Dual-motor drives on these Vulean Long Retractables and the Vulean 
Wall Deslaggers give more complete cleaning than would singie- 
motor drives, leaving no surface unblown. 


BOILER CLEANING 


by Copes-Vulcan 


proper sequence, The operator 
can change the sequence if neces- 
sary, or interrupt the operation, 
anytime, to control the blowers 
individually. The control center 
is complete with indicating fea- 
tures and alarms with interlocks 
to assure proper and safe oper- 
ation. 

Cleaning elements include 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 


Vulcan long retractables, wall de- 
slaggers, rotaries and air pre- 
heater cleaner controls, Vulean 
equipment is paying off for 
CP & L in low operating cost and 
maximum boiler efficiency. 

Send the coupon on the next 
page for complete information 
about Boiler Control and Boiler 
Cleaning by Copes-Vulean. 


This is the Combustion Engineer- 


ing steam generator Unit 1. 
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REPEAT ORDER 


for Copes-Vulcan 


from Carolina Power and Light Company 


The Copes-Vulcan installation at Louis V. Sutton Steam Electric 
Generating Station has performed well. So well, that CP & L has 
ordered Copes-Vulean Boiler Control again, for their new Unit 5 at 
Cape Fear Steam Electric Station. [1 is scheduled for completion in 1956. 


Why does CP & L 


select Copes-Vulcan? 


Performance. Copes-Vulcan equip- 
; ment at Louis V. Sutton Station is doing 
everything asked of it. 

Service. Copes-Vulcan maintains per- 
petual interest in every installation after it 
is in service. Throughout the life of the 
equipment, trained Copes-Vulcan service men 


will regularly visit the plant to check per- 
formance and see that everything is function- 
ing as it should. 


If you'd like this attention on your jobs, 
give Copes -Vulean a chance to improve the 
control and cleaning of your next boiler. 
Doesn't matter how big it is. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA y 


Copes-Vulean Division, Dept. P-55 | 


CONTINENTAL Foundry & Machine Company 

Erie 4, Pennsylvania 

Please send information on the following: 

C) Copes-Vulean Boiler Control C) Copes Desuperheating and 
Pressure Reducing 

(_) Copes Boiler Feed Water 


Control Vulean Soot Blower Systems 
carry — — 
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OUR CUSTOMERS CAN BUILD 


WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 


Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 


For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 
Cast Steel Gate Valves, see your local 
Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


Sectional view of Series 300 
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of NEWEST large 2-pole 
Induction Motor Construction 


Here’s a picture sequence showing a big E-M 2-pole boiler 
feedwater pump motor* in construction. Step by step you 
; can observe the modern engineering and meticulous care given 
to every detail by E-M craftsmen. The little rhymes will 
call your attention to the key points in each picture. 

As you know, requirements for big motors are exacting . . 
the duty severe. Here you can see how E-M builds in extra 
quality to give you top performance, reliability, smooth 
operation and economy. The E-M sales engineer in your area 

has many more interesting facts on these big E-M Motors 
It's made extra rugged to stay in the game. 


All welds are continuous, tested for strength— he'll be glad to tell you. 
There'll be no distortion in width or in length. *E-M 2-pole Heavy-Duty Squirrel-Cage Induction Motor (1500 hp and larger) 


A's for All-welded, this reinforced frame; 


Burrs are removed before laminations are stacked, 

For a low-loss core that is true and compact. 

The baked-on enamel coating of each lamination 

Provides high dielectric strength and corrosion elimination. 


C is for Coils, with vacuum impregnation 

To provide the best in protective insulation. 

They're form-pressed to slot size to fit on the dot... 
Each coil is surge-tested before reaching its slot. 


D is for Diligence in anchoring the winding.., 

Each coil side is lashed to provide an “arch” binding. 
These tight E-M coil ends won't be twisting or parting 
In any hard demand of full-voltage starting! 


/ \ / / : 


F is for Freedom from centrifugal force distortion, 
In end-ring structure and retaining ring portion, 
The cage bars fit rotor slots snug and tight— 
Joints are silver-brazed; they stay just right. 


Extra protection for the E-M wound stator... 
It's full-flooded with varnish—a real first-rater! 
It's baked and re-flooded and re-baked at a pace 
That seals the coil surface in every place. 


G is for the Gisholt electronic machine 
That checks rotor balance with an eye true and keen. High finish on journals, superfinish is the rule, 
Again in the stator we check balance of the rotor The bearings are well-sealed . . . they'll run long and cool, 
Because it's so important to a smooth-running motor, The sleeves are Kolene-processed to last and last. 
Double oil rings start lubrication safe and fast. 


Like to know more about this 2-pole Motor beauty 
For feedwater pumps or other hard-driving duty? 
@ nspection is Just call your nearest E-M sales engineer now 
thorough, when For facts, data and application know-how, 


we've done all 
the rest, 


For each E-M 


machine stands ELECTRIC MACHINERY MFG. COMPANY 


a test. MINNEAPOLIS 13, MINNESOTA 
When it's installed in 


your plant, you know 

it can take it... 1300-TPA-2162 
It's bound to be rug. 
ged, for it had experts 

to make it! 


Or write to the factory—there’s much you can glean 
From E-M’'s new brochure Number 214, 


as 
4 
| Specialists in making motors do exactly what you want them to 


One of o series telling 

how the producing companies of 

General Precision Equipment Corporation 
ore contributing to America’s progress 


Griscom-Russell feed water 
heaters in a 125,000 KW 
public-utility power station; 
save neorly 100 tons of coal 
per day. Heaters hondle 
flow of water exceeding 
2000 G.P.M. at 2500 
pounds pressure and sieam 
extracted from the turbine 
at five different points; 
“train” of five units pre- 
heats water fed to boilers 
from 90° F. to 441° F. 


Askania multiple fuel boiler 
control ponel in large steel 
plant; maintains metered 
proportion between com- 
bustion air and fuels—coke 
oven gas and fuel oil—for 
most economical combus- 
tion; holds steam pressure 
constant through all load 
changes and keeps furnace 
pressure at o safe and pre- 
determined valve. 


General Precision Labora- 
tory'’s Industrial TY Com- 
era, the “Bullet”; portable, 
easily operated; used to 
inonitor and improve manu. 
facturing processes and to 
view hazardous industrial 
operations. 


The highly advanced technological products designed and manufactured by the eighteen producing 
companies of General Precision Equipment Corporation serve more than a dozen major industries, 
Products of six of these GPE Companies—Griscom-Russell, Askania, Librascope, Link, Kearfott and 
General Precision Laboratory—have widespread application in the processing and power industries. 


Industrial Processing...and Power 


The Griscom-Russell Company is one of the coun- 
try’s largest producers in the fields of heat exchange 
and water distillation. It is the pioneer in heat ex- 
changer equipment—the key to the whole complex of 
modern industrial processing and power. For over 
seventy years, G-R equipment has been responsibie 
for greatly increased efficiency and lowered operating 
costs in industry. 

Askania Regulator Company for a quarter of a cen- 
tury has been a leading developer in the field of regu- 
lators and controls, including components and systems. 
Its products are widely used by the power, steel, gas 
and coke, mining, chemical, ted ame glass and 
paper industries—wherever great reliability and accu- 
racy are essential. 

Kearfott Company, Inc.; Librascope, Incorporated; 
and Link Aviation, Inc. produce a wide variety of 
precision instruments, computers, servos and other 
control components for equipment and systems used 
throughout the power and the processing industries. 
Industrial television equipment manufactured by 
General Precision Laboratory Incorporated, the sixth 
GPE Company active in these fields, is playing in- 
creasingly important roles in “seeing eye” monitoring 
operations in these industries. 

Each company in the GPE Group works in specific, 
highly specialized technical areas, as indicated in the 


@ Manutacturing 


chart below. Each of these companies, in addition to 
specializing in its particular products and fields of 
technical competence, has at its command, as required, 
the facilities and specialized techniques of the other 
GPE Companies in their respective fields. Interrela- 
tion is achieved through GPE’s basic operating policy, 
Coordinated Precision Technology. 

In the fields of research and development, GPE 
Coordinated Precision Technology permits a high de- 
gree of specialization in particular areas of competence 
and supplements such specialization by the applica- 
tion of techniques in other fields, as desirable, In the 
field of production, it makes possible a highly flexible 
application of facilities. This policy has been respon- 
sible for a diversified line of precision equipment of 
superior design and performance, covering a wide 
range of both standard and special uses. 

Perhaps the most conspicuous advantage of GPE 
Coordinated Precision Technology is that the concept 
and development of equipment, and of solutions to 
the underlying technical problems, are not restricted 
or distorted by traditional allegiance to specialization 
in a particular field. GPE coordination permits the 
engineers and technical personnel of each GPE Com- 
pany to seek the optimum solution for the customer 
within the total capacities of the GPE Companies as 
a group. 


OOO Manufacturing. product development and research 


@@ Manutacturing and product development CO@@ Pilot manufacturing, product development and research 


PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS 
ELECTRICAL EQUIPMENT ond COMPONENTS 


ELECTRONICS 


HYORAULICS, LIQUIDE PROCESSING, WEAT EXCHANGE 
TELEVISION 

Studio, Theatre Educational, Business, Industrial 
INSTRUMENTS, SERVOS CONTROLS 

Hydraulic, Pneumatic Magnetic Electronic 


AIRCRAFT and MISSILE GUIDANCE, CONTROL, SIMULATION 
AUTOMATIC COMPUTERS and COMPONENTS 


RADAR, MICROWAVE, ULTRASONICS 


MOTION PICTURE and AUDIO EQUIPMENT 


NUCLEAR POWER COMPONENTS and CONTROLS 
A brochure relative to 
GPE Coordinated Preci- 
sion Technology and the 
work of the GPE Com- 
panies is available. Address 
your request, or inquiries 


on specific problems, to: 


THE GPE 
PRODUCING 
COMPANIES 


General Precision Equipment Corporation 


92 GOLD STREET, NEW YORK 38, NEW YORK 


38 
q 
aa 
Ay. 
| 
- 
> 
after 068 Cee eee eco 
x 


40 POWER + JUNE 1955 mr 


and most advanced high-voltage starter! 


This new line of Westinghouse high-voltage fused 
starters offers industry more protection— more op- 
erating simplicity than any other. Here are a few 
reasons why: 
Extension of the BAL fuse line up to 400 amperes 
with the first and only 400-ampere, double-barreled, 
. Single-unit fuse; a new 50,000-kva air break contac- 


tor featuring the most advanced arc interrupting 
action yet developed; and new enclosures providing 
new levels of convenience and safety. 

Booklet B-6535 has more facts on this outstanding 
new starter. Get it from your Westinghouse engineer 
—or write Westinghouse Electric Corporation, 3 


Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 
J-21898 


you can Be SURE... 175 


Westinghouse 


FRONT REAR 


New 400-ampere, double-barreled, 
type BAL fuse features “‘no-bolt” brazed 
connections which insure equal division 
of current. Complete coordination of 
fuses is assured. Exclusive BAL single- 
barreled design for fuses up to 200 
amperes is retained. 


FROM INDUSTRY'S MOST 
COMPLETE LINE OF 


INDUSTRIAL CONTROL 


CONTROL COMPONENTS + MOTOR CONTROL 
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New air break contactor (200 and 400- 
ampere sizes) features a unique arc 
chute design which greatly simplifies 
inspection and maintenance of the con- 
tacts. Simply pull the arc chute down 
—contacts are immediately and con- 
veniently accessible. 


New enclosure design provides both 
mechanical and electrical interlocks; 
front and rear access DOORS; top- 
mounted bus arrangements; separate 
compartmentation of high and low- 
voltage components—all designed for 
maximum safety of personnel, 


ELECTRONIC CONTROL + CONTROL SYSTEMS + NATIONAL SERVICES 
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ATER SOFTENING PLANTS SELDOM RE- 

move all scale-forming material. In 
fact, only one part per million of hardness 
in feedwater will amount to twenty pounds 
of scale or sludge after twenty million 
pounds of steam is generated. In even a 
short period, this build-up can cause seri- 
ous trouble. In addition, condensate is 
frequently contaminated. 

To solve this problem, Allis-Chalmers 
has developed its supplementary treat- 
ments, which are formulated specifically 
»® to the requirements of individual plants. 
a You can find out about factors involved 


WATER CONDITIONING—CHEMICALS, EQUIPMENT, 


SERVICE—-FOR OVER 25 YEARS 


in designing the proper supplementary 
treatment in Allis-Chalmers Water Con- 
ditioning Informational Bulletin 52. It 
explains how Allis-Chalmers water condi- 
tioning engineers approach this problem. 
Get a copy from your nearby A-C office or 
write Allis-Chalmers, Milwaukee 1, Wis. 


of 
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AND GAS DUCTS 


PLATE FABRICATION FOR POWER PLANTS 


Whatever your requirements in fabricated plate, sheet or structurals 
for power plant use . . . call on experts! 


Kirk & Blum has fabricated a variety of power plant needs as big 
KIRK « ium + as the mammoth breeching section shown here. In a 150,000 sq. ft. 


"| plant, with crane capacity to 25 tons, Kirk & Blum has 
FABRICATION complete facilities to produce, pre-assemble and load the largest 
fabrication. Kirk & Blum has the men, materials and experience 
to do the job quickly and economically. 


For detailed literature, write: The Kirk & Blum Mfg. Co, 
3233 Forrer St., Cincinnati 9, Ohio 
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WHEELE 


SELF CLEANING’ 


TED 


‘REVERSE FLOW STEAM CONDENSER 


The C. H. Wheeler Patented Reverse Flow design 
makes either single or divided water box steam 
condensers self-cleaning. These condensers are 
saving power plants countless hours of downtime 
and reduced load formerly required for manual 
removal of debris and organic growth from 
clogged tube sheets. 

“Self-Cleaning” is accomplished by a set of 
sluice gates built integrally into C. H. Wheeler 
Surface Condensers which may be electrically or 
hydraulically operated to reverse the flow of 
cooling water through the tubes. This sudden 
flushing-in-reverse removes all debris and crusta- 
ceous matter and carries it out the discharge 
while carrying full load on the turbine and with- 
out reducing water flow. Also, the quick change 
in temperature shocks and dislodges marine 
growth. 

Depending on condition of the cooling water, 
C. H. Wheeler Reverse Flow condensers have 
gone two years and longer before requiring 


No Shutdown —No Vacuum Loss for Tube Cleaning 


cleaning. A typical field report tells of regaining 
a half-inch loss of vacuum (due to fouled tubes 
and tube sheets) five minutes after reversing the 
flow of condenser cooling water. 

C. H. Wheeler custom - designs Reverse - Flow 
Condensers to suit any installation, arranging 
sluice gates and nozzles at top or bottom of water 
box and at any angle desired. Call a C. H. 
Wheeler representative to go over your specifica- 
tions. It will mean years of substantial savings. 


(BULLETIN 410 mailed on request) 
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A) 
oC) sluice gates operate on a single stem. In this divided water box con- 
denser, water enters chamber A with left hand port epen and flows in 
through poss 8, out through poss and through left hand port D. Te 
|. reverse the flow, gates move te left, closing the left hand ports and 
opening the right hand ports of chambers A & D. Water now flows 
through belt, in through and ovt through B and right hand port of D. 
; The same methed applies, of course, to a non-divided water box design. 
ly Ly 
Chart shows typical cycle of Mf / \\\ 
vacuum ond effect of reverse | \ 
flow in a C.H. Wheeler Patented ‘= 
Self-Cleaning Reverse Flew Con- SS 
100% back flushing, the less of / oy ae 
cyde ts negligible. VA 
44 
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PARTIAL LIST OF INSTALLATIONS 
OF C. H. WHEELER “SELF-CLEANING” REVERSE FLOW STEAM CONDENSERS 


Centrifugal, Axial ond ined 
Reductix 


n 


Mills 


Morine 


Connecticut Light & Power, 

Montville Station... . . . 55,000 sq. ft. 
Monongahela Power Company, 

Albright #3... ... ++ 65,000 sq. ft. 
Georgia Power Company, 

Hammond Station, Units 1-2-3, 74,000 sq. ft. 
City of Jecksonville, Fia., 

Southside Station... . . . 40,000 sq. ft. 

Tallyrand Stotion .... . . 40,000 sq. ft. 


d 


fiectors ¢ Dect thine 


+4 

= General Electric Co., Lynn Plant. . 68,900 Connecticut Light & Power Co. . . 24,000 sq. ft. a 
Je General Electric ‘Co., Lynn Plant. . 12,500 Connecticut Light & Power Co. a 
-% Keystone Steel & Wire, Peoria . . 10,000 Devon Station .. . . . . 50,000 sq. ft. jhe, 
Virginian Reilways, W. Va... . . 15,000 Georgia Power Co., Atkinson Station, 47,000 sq. ft. 
= City of Wyandotte, Mich. . . . . . 12,000 Alabama Power Co, Units 1 & 2 bets 
City of Kansas City, Konsas. . . . 32,500 Gadsdon Station . . . . . 47,000 sq. ft. 
a New Bedford Gas & Edison Light, City of Holland, Michigan . . . . . 13,000 sq. ft. a, 
New Bedford, Mass. . . . 16,500 South Carolina Electric & Gas, 
x New Bedford Gas & Edison Light . 25,000 Unit #1 Urquhart Station . 45,000 sq. ft. eae 
Connecticut Light & Power Ce., South Carolina Electric & Gas, an 

i Montville Stotion. . . . . 24,000 Unit #2 Urquhart Stetion . 45,000 sq. ft. TD 

NUFACTIRING & LEHIGH, PHILADELPHIA 32, PENNA. 


ALL ARE “FIRSTS”... 


MANY ARE “EXCLUSIVES” 


.EACH MEANS A BETTER VALVE 


INCLINED STEM VALVES Fis 
build inclined stem forged globe stop valves 
end check valves. Edward construction 
eliminetes turbul cuts wear, reduces 
pressure drop 25 to 50 per cont 


RADIUS STEM HEADS o 
tiem heed assures application of closing 
lead ot center of disk. Curvature of inside of 
disk, in contact with stem heed, centers disk 
for sure, tight seating 


FOOLPROOF STEM BACKSEATS 
Spherical stem or disk nut surfece contacts 
teper bonnet surfece to make pressure- 
tight beckseat. Exclusive with Edward. 


UNIVALVE® BONNET JOINT 
Patented leak-proe! welded bedy-bennet 
joint assures perfect alignment of working 
perts, permits di bly if ever Y- 


EVALIZING® cxcivsive 


Edward process electre- 
pletes parts with 
resistont metallic lubricous 
material. Reduces wear ond 
friction between internal 
valve perts 50 per cont or 
more. ideal for temperature 
service. 


TAPER 
THREAD 
BONNET 

JOINT 

Teper threaded 


joint in small 
forged gage volves 
gives tight seal, 
withstends extreme 
pressures. 


CROSS ARM IMPACTOR* 
WHEEL now the Edward Impecto 
principle is applied te small valves. Seeyte- 
grip cross-bor delivers 2.8 times the closing 
lead of ordinary handwheels. No hy 
or extensions needed. 


FORGED STEEL FLANGED VALVE 
DESIGN designed first forged 
valves with symmetrical, uniform well thick- 
ness. Eliminotes th | distortion and stress, 


SWING BOLT RETAINER new type 

s keep packing gland swing bolts in 
place on integral forged support pins, yet 
out of way for easy repacking. 


NO-BONNET INSTRUMENT VALVE 
Ne chance for bonnet joint leak with these 
compact all forged valves for toughest in- 
strument line service. 


WELDED-ON FLANGES caword por. 
ented first valve constructions using welded 
flanges. Permits super strong drop forged 
bodies. 


EVALPAK* PACKING taword dever- 
oped first asbestos-graphite packing with 
special processing to prevent stem ouing. 
Die molded, wire supp d, low 
torque. 


OTHER EDWARD FIRSTS! Patented EValthrust* yoke bushings . . . Impac- 


tor* handwheels .. . 


contours . . . Three-point disk guiding . . 


Closure indicators . . . Streamlined cast steel body 
. Self-centering disk throttling lip . . . 


Free floating tubular disk-piston . . . Edward Equalizer® . . . Edward Pressure- 
Seal design . . . Integral seats . . . Seat-located guide ribs in gate valves 


+. » Hour-glass type disk-piston . . 


- Separated feedline stop-check valves 


. « Part interchangeability in stop, check and non-return valves. 


"Registered trade name of Edword Valves, Inc. 


ROCKWELL-BUILT EDWARD VALVES 


| EDWARD DESIGN FEATURES assure 
\ 
a 
j 
tuts needless weight. 
J 
: 
| 


Forged Steel valves, because they are small, 
sometimes don't get the attention they 
deserve when specifications are drawn. 


New design Fig. 444-448 and 
944-948 series oll forged steel 
globe and angle valves, 600 
and 1500 Ib sp, bolted or 
union bonnet, screwed or 
welding ends. 

Fig. 444 illustrated. 


But the smallest valves, if not equal to the 
service to which subjected, may be the 
most troublesome. Therefore, it pays 

to take time to analyze 
design features and to study 
actual service records. 


If you do, you'll find that 
Edward forged steel valves 
are the most copied in the 
field. You'll find that 
dozens of features that 
were Edward “‘firsts” are 
now accepted as industry 
standards. But you'll also 
find that there are still 
many patented features 
exclusive with Edward. 


Edward pioneered forged 
steel valve construction, and 
Edward design developments 
have consistently been a 
step ahead of mounting 
service requirements, piling 
up outstanding service records 
in some of America’s most 
famous power plants and 
process installations. 


All forged steel welded 
bonnet Univalves*, 1500 and 
2500 Ib sp. Integral Stellited 

seat, Stellited disk, chrome-moly 

body, with permanent or 
removable backseat for 
disassembly in the line. 

Fig. 2224 illustrated, 


For steel valves for pressures 
from 150 to 7500 Ib, 
expect the best first 

from Edward. 


Edward Valves, nc. 


Only Edward Valves Subsidiary of ROCKWELL MANUFACTURING COMPANY 


Equal Edward Quality 1230 West 145th Street, EAST CHICAGO, INDIANA 
and Performance. 


Always specify Edward. 
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6000 CPS —8000 CPS —10,000 CPS 


VIBRATION RECORD, inset, is obtained by exciting buckets. Peaks indicate 
resonant vibration resp of buckets. For more reliable operation, G-E 


engineers confine bucket exciting frequencies to ‘quiet zones’ between the peaks. le oe os 


How G-E Engineers Locate ‘Quiet Zones” 
for Safer High-speed Turbine Operation 


When driving modern compressors and blowers, G-E high-speed 
turbines spin at operating speeds of 7000 rpm and up. At such 
speeds, if resonant vibration were not controlled carefully, bucket 
fatigue failure might result. 


HERE’S HOW General Electric combats the problem: Natural 
vibration frequencies of the buckets on each new turbine rotor are 
determined with the special equipment shown above—an oscillator, 
crystal pick-up, and high-speed level recorder. ‘Quiet zones” of 
minimum normal vibration are clearly revealed. 


With this information available, the number of nozzles can be 
varied so that steam striking the buckets will create vibration- 
exciting frequencies only in these “quiet zones.” By thus making 
sure that steam-impact frequencies don’t coincide with critical 
natural frequencies, the chance of bucket failure is greatly reduced. 


VIBRATION TESTING is one of many features that add to the reli- 
ability of G-E high-speed turbines. For more information, contact 
TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE your nearest G-E Apparatus Sales Office or write General Electric 
Company, Schenectady 5, N. Y. 241-2 


Progress /s Our Most Important Prodvet 


GENERAL ELECTRIC 
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SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 


USES DETROIT 
ROTOGRATE 
STOKERS 


al Moundsetlle 
lo Bun Hest Virginia Coal 


Detroit RotoGrate is a modern spreader stoker with 
grates that move slowly forward, discharging ash at 
be front. It will burn any type of Bituminous coal or 
Zamite and many types of combustible refuse with high 
eee. Handies rapidly fluctuating loads. Produces 
Seenity per square foot of grate area. Precise 
Seeetced with grate speed and air supply 
provides 
of Detroit Stoker for every 
Industrial need, 


distriby 


te 


one 


Detroit St 
‘with Boboook and Wee drum 
Plant 


gle for letest Bulletins. 


STOKER COMPA’ 
GENERAL MOTORS SEDG, DETROIT 
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RAIL 


If a coal or ore bridge moves due to wind or over- 
skews due to electrical or human failure, then 
safety of men and equipment depends on the rail 
clamps. They are designed to set automatically 
in case of interruption of power due to over-skew 
or high wind. 

H & P hydraulic rail clamps afford a positive 
holding force on runway rails. Clamp setting time 
can be adjusted between 2 and 10 seconds, and 
units in sizes up to 75 tons each can be furnished. 

Hey! & Patterson hydraulic rail clamps are 
available in suitable sizes to protect new or old 


structures, 


Heyl & Patterson's 50 years of experience with movable struc- 
tures can help you increase the safety of your equipment. 


S55 FORT PITT BLVD. 


CLAMPS 


in the Operation of ORE and COAL BRIDGES 
Makes HEYL & PATTERSON Hydraulic Rail 
Clamps and Hydraulic Buffers a MUST! 


PITTSBURGH 22, PA. 


If the trolley is headed for the end of the runway, 
and control is lost because of electrical or mechan- 
ical failure, ice on rails, or operator incapacity, 
safety of men and equipment depends on the 
buffer. H & P hydraulic buffers afford positive 
controlled deceleration when all else fails. 

Because this buffer is pull-type, the piston is 
fully protected when not in use, and a minimum 
of maintenance is required. A latching device on 
the trolley resets the H & P buffer assembly auto- 
matically. 

Heyl & Patterson hydraulic buffers are available 
in 2, 4, and 6 foot travel for both old and new 
installations. 


PHONE COurt 1-0750 
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Nearly 12 billion pounds of steam have been generated inside 


THE PAGE 
this boiler and its twin. Boilers have never been acid cleaned. q oa om FACTS ON 


Tubes have never been turbined. All water side surfaces are 4 HOW IT WAS DONE 
clean-to-metal. 


*Weat _— think at least 99%! 
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BOILER OPERATING DATA 


@ Two new boilers were put on line in a South- 
western municipal utility plant at the same time 
late in 1949. Rated capacity of each unit is 250,000 
pounds of steam per hour at 950 p.s.i. Normal 

operating rates range from 150,000 to 175,000 

pounds of steam per hour per unit. 


The Nalco System of water treatment has been 
used continuously in these boilers. Raw water 
softening is by Nalcite* lon Exchange Resins, 
and other Nalco products are used for after- 
treatment, internal treatment, and condensate 
return line protection. Results have been 
perfect. Boilers have never been turbined or 
acid cleaned, and are opened only for annual 


internal inspection. 
* Rewistered Trademark 


ON THE JOB 


@ Results like these are encountered every day 


in plants when the complete Nalco System ot 
water treatment is on the job. The Nalco System 
is adaptable to old and new plants of any 
capacity, temperature, or pressure. Whether 
you operate a public utility or a space heating 
boiler, you will find your Nalco Representative 
of real assistance in the solution of your water 


treatment problems. Call him today, or write 


for full information. 


of servic 
w condition ane 
de sits or corrosion of 


NATIONAL ALUMINATE CORPORATION 
6216 West 66th Place Chicago 38, Iilinois 
In Canada, Alchem Limited, Burlington, Ontario 


PERFECT WATER TREATMENT PERFORMANCE (CONTINUED) 

10 be chalk HEar TRANSFER 
Which indie” this un ICIENCy 
Metal When Oly th retouched phot 
THE MUD DRUM 15 drum of one of the 
2 
THE 
: SYSTEM ... Serving Industry through Practical Applied Science oi 


INSULATES, PROTECTS, FINISHES, 
in one quick application! 


et Te at ONE QUICK APPLICATION saves time, work and money. 
' Eagle-Picher One-Cote Insulating Cement is clean, 
easy to handle—provides a smooth, light-reflectant 
surface. Just trowel it on hot or cold equipment— 
even irregular areas where application of other 
insulations is often impractical. 


ONE QUICK APPLICATION assures a highly efficient 
insulating job that is effective at temperatures up 
to 1000F. In outdoor installations, quick-setting 
One-Cote Cement withstands rain and moisture 
two hours after application. When used indoors, 
you need no wire mesh or finishing treatment. 


ONE QUICK APPLICATION gives you a fast-setting, 
rust-inhibitive combination that insulates, protects 
and finishes. One-Cote Cement spreads easily, gives 
exceptional coverage and is amazingly efficient. 


WRITE FOR FREE SAMPLE TODAY! 


Prove to yourself, on your own equipment, how 
Eagle-Picher One-Cote Cement can save you time, 
money and valuable man-hours! 


THE EAGLE-PICHER COMPANY 


Since 1843 Producing a complete line of industrial insulations 
Cincinnati 1, Ohio 


(Member of Industrial Mineral Fiber Inatitute) 


(Conforms to Commercial 
Standard C8117) 
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THERE’S A REASON* 


why Springfield receives 
so many Repeat Orders! 


— 


ATERPILLAR— 
Boilers 
in recent years 


“SPRINGFIELD 
Provides 
Sound Engineering Design 

Superior Craftsmanship 

Reasonable First Cost 
Ease of Operation 
Low Operating Cost 
Guaranteed Performance 
Minimum Down Time 
High Efficiency 


For information and Prices on 
Springfield's Package Generators 
write 


KEWANEE-Ross CORPORATION 


Amen an Redreter & Sarton) Co po 


KEWANEE, ILLINOIS 


* see SPRINGFIELD IN SWEETS — WRITE FOR 1985 CATALOG 


SPRINGFIELD BOILER co. 


FOUNDED IN 1890 


ovision or W. Hobbs Corporation 
1953 E. Capito! Avenve Springfield, Iinois 


| 
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Now for the first time, a Fast’s Coupling for 
light and medium drives—at a new low cost! 


It’s the new Fast’s Coupling MODEL B—a 
lighter, smaller coupling with all the famous 
Fast’s features never before available at such 
a low cost! 


The new MODEL B fills the needs of 
manufacturers of fans, blowers, pumps and 
other light-to-medium drive units where 
coupling cost is as important as performance. 
Koppers engineers designed it to eliminate 
the cost barrier and offer Fast’s rugged de- 
sign and trouble-free performance for hun- 
dreds of new applications. 


KOPPERS COMPANY, INC., Fast’s Coupling Dept., 226 Scott $., Baltimore 3, Md. 
Gentlemen: Please send me more detailed information on the new 
Fast’s Coupling MODEL B. 


KOPPERS 


METAL PRODUCTS DIVISION + KOPPERS COM- 
PANY, INC. «+ BALTIMORE, MD. This Koppers 
Division also supplies industry with American Ham- 
mered industrial Piston and Sealing Rings, Koppers 
Electrostatic Precipitators, Aeromaster Fans and Gas 


Apporatus. Engineered Products Sold with Service 
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All steel, dust and moisture proof with 
metal-to-metal seal, Fast’s MODEL B is avail- 
able for shaft sizes up to 29%”. Like all Fast’s 
Couplings, it’s sold with service... Koppers 
free engineering service that guarantees the 
right coupling for the job. 

The new Fast's MODEL B Coupling may 
offer a profitable solution to your light or 
medium drive coupling problems. Find out 
how by writing for full details to: KOPPERS 
COMPANY, INC., Fast’s Coupling Dept., 226 
Scott St., Baltimore 3, Md. 
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SO YOU HAVE TO BUY A 


MESTEAM 
GENERATOR 


@ 80% guaranteed thermal efficiency. 
@ Single icol package purchase. 
@ Package installoti 

@ Completely sofeguarded. 

@ Easy, inexpensive maintenance. 


@ 20 sizes, 10 to 600 HP, 15 to 200% W.P., oil, 
ges or oil-gos combinations with quick fuel 
switchover feature. 


Boiler C claims it's best! 


Will iz be 


AMESTEAM 
£XGENERATOR 


You don’t have to dig through mountains 
of data to pick the boiler that will give 
your company the most economical and 
satisfactory service! It's more a question 
of where you buy it than what boiler you 
choose. What's the maker's reputation? 


Ames Iron Works have been building boilers of quality 
for over 100 years. Back of every Amesteam Generator is 
this long, successful experience — represented by the Ames 
Engineering Staff, a large group of skilled boiler makers 
and an efficient, nation-wide sales and service organization 
at your disposal. Yes, quality and experience do count — and 
the thousands of Amesteam Generators giving dependable, 
low-cost service in power, process and heating applications 
are proof of it. Why not be swre by specifying Amesteam 
Generator? Write today for details and name of your Ames 
representative. 


AMES 


BOXH-65, NM. Y. 
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SOLVES many of today’s packing problems 


ELIMINA TES costly fluid losses 


DISTRICT OFFICES 


meas. Many savings ore provided by this 
BUFFALO, N.Y, INDIANAPOLIS, IND. PITTSBURGH, PA. Anchor product. For full details and 


CINCINNATI, OHIO LOS ANGELES, CAL. SAN FRANCISCO, CAL. advantages of Anchor Rotary Shoft 
CHICAGO, ILL. MILWAUKEE, WIS. SEATTLE, WASH. : 
CLEVELAND, OHIO MONTREAL, CANADA SPOKANE, WASH. Seals, write us today or contact our 
DAYTON, OHIO NEW ORLEANS, LA. ST. LOUIS, MO. nearest Branch Office. 

TOLEDO, OHIO WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM. PA. ELKHART, IND. MONTREAL, CAN. 


AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOS 
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NAVCO 


The constant load-carrying ca- 
pacity of Naveo Counterpoise* 
Pipe Hangers has been proven 
during an extended period of sat- 
isfactory service as the first accu- 
rate and efficient support for high 
temperature piping systems. They 
are being used extensively in 
steam generating stations, refin- 
eries and chemical plants. 

The Counterpoise Hanger is a 
spring-actuated counterbalance. 
An ingenious system of linkage 
transforms the varying force of 
the spring in an accurate mathe- 
matical ratio to produce a load 
supporting effort of constant value 
throughout the entire range of 
expansion travel. 


The design permits great flexi- 
bility of installation and saves 
valuable space in congested areas. 
All parts are ruggedly made and 
have a high safety factor, yet 
excess weight and oversize phys- 
ical dimensions have been avoided 
to hold space and structural load 
requirements to a minimum. 

The Navco Counterpoise 
Hanger is available in 16 different 
frame sizes with load capacities 
ranging from 200 to 16,000 pounds 
and expansion travels up to 12 
inches. For detailed information 
on how you can get dependable 
support with this unique hanger, 
write today for our 12-page illus- 
trated bulletin #153. 


NATIONAL VALVE & MANUFACTURING. COMPANY 


Note above how the flexible top connection 
permits the hanger assembly to fall in line with 
the direction of the load pull, so that horizontal 
travel of the piping has no appreciable effect on 
the hanger operation. The unit may be positioned 

at any angle. This affords flexibility in installa- 
tions where close clearances are a factor, 


* Counterpoise is a trade name of the 
National Valve & Manufacturing Company 


3105 LIBERTY AVENUE, 
New York + Chicago + Cleveland 


2 


PITTSBURGH 1, 
+ Boston + Atlenta 


PENNSYLVANIA 
Buffalo + Cincinnati 
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provides economical solutions 
to every industrial 
water treatment problem 


Enaineers and consultants helped 
prepare this new Bulletin No. 953 . . . 
“Controlled Volume Pumps for Water 
Treating Systems.” 

It has been termed, “‘a most important 
contribution to water treating liter- 
ature.”’ 


Over fifty illustrations are used in this 
first-of-its-kind Bulletin, ‘to describe 
and picture: 
e Controlled Volume Pumps and 
how they work. 


@ Actual applications in all phases 
of industrial water treating. 


© Basic and advanced system design. 


Send for your free copy today .. . on 
your company letterhead, please! 


For specific recommendations on water 
treatment problems, see your consult- 
ing specialist. For reliable, accurate flow 
control of water treating chemicals, see 
Milton Roy Company, Manufacturing 
Engineers, 1300 East Mermaid Lane, 

Philadelphia 18, Pa. 
Milton Roy standard 
motor-driven con- 
trolled volume pump. 


Engineering representatives in the United States, Canada, Mexico, Europe, Asia, South America, and Africa. . 
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What are the 
men doing? 


They are retubing the fuel economizer. 


What happened to 
the old tubes ? 


Sulphuric acid ate holes in them. 


Who put 
sulphuric acid in the 
fuel economizer ? 


Well, nobody meant to. But there was too 
much sulphur in the coal and when the coal 
burned some of the sulphur was turned to sul- 
phuric acid. 


Why did they 
purchase the 
high sulphur coal? 


But was it really 
cheaper by the time 
they put the new 


DR tubes in ? 

There's lot more to buying cool 
than the cost per ton, For facts and fig- 
vres to solve your particular fuel re- 
quirements, write to: R. C. Riedinger, 
General Cool Traffic Manager, Chesa- 
peake & Ohio Railway Company, Ter. 
minal Tower, Cleveland 1, Ohio. 
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Chesapeake and Ohio Railway 


WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 


It figured out cheaper on the cents-per- 
million-BTU basis. 


No, it wasn’t! And this instance shows that 
BTU cost is not the only factor to be considered 
in buying fuel. It’s a matter of matching fuel to — 
use and to equipment, and that requires close 
cooperation between the plant engineer and the 
purchasing agent. 
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Full-length deuvble doors on both front ond rear 
facilitate easy inspection and maintenance. Com- 
poct unit may be installed away from motor, Only 
electrical connections are required, 


Just about all that remains unchanged in 
this new unit is its basic time-proved princi- 
ple... a design that provides a wide resist- 
ance range with short electrode travel. This 
gives the smooth, accurate speed control you 
are looking for. 


Modern in performance . . . in appearance 


The Allis-Chalmers liquid rheostat is now 
available in an attractive, safe, clean enclos- 
ure, And under its streamlined exterior are 
many engineering and construction improve- 
ments that assure better performance and 
lower operating and maintenance costs. For 
example: Individual cells are now construct- 
ed of steel for greater mechanical rigidity 
and protection against accidental damage. 
Cell linings are of thick, bonded rubber i 
maximum electrical isolation. 


Long-lasting electrodes — removable tips 


Electrodes are built up of cupronickel plates. 
Because this copper alloy is exceptionally 
resistant to corrosive and electrolysis action, 
replacement frequency is greatly reduced. If 
replacement becomes necessary, only remov- 
able tips need be renewed. 


low maintenance pump 


Electrolyte pump is of the submerged sump 
type. No packings to be replaced. 

For complete information, see your A-C 
representative or write Allis-Chalmers, Mil- 
waukee 1, Wisconsin for Bulletin 14B8231. 


A-4528 


ALLIS-CHALMERS 
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for PETROCHEMICALS POWER 


Sun Ol Company Power pliant, Colorado 
petrochemical Department of Public 


= Marcus Hook 
enn ylvana 


KEY-KAST 


Can Add Higher Strength at Lower Cost 
to Your Alloy Piping System 


Whether your product is petrochem- Greater wall thickness throughout — 
for increased structural strength 
icals... power...or anything else requir- 
ing an alloy piping system, an investment 
in Key-Kast fittings can add higher strength unit 
and longer life to that system—and at a Materials meet A.S.M.E., A.S.T.M. and 
real economy, too. Here's why: A.S.A. Codes 


Rigid testing and inspection assure 
adherence to high standards of quality. 


Extra thickness in critical areas — 
for greater allowance against erosion 


Key-Kast fittings are available in every shape, 
size, schedule—in low and intermediate alloys and 
various stainless steels 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


DISTRICT OFFICES: NEW YORK + CLEVELAND 
CHICAGO TULSA HOUSTON LOS ANGELES 
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How to Select an Economical 
Temperature Regulator 


First of all, what does economy mean 
where temperature regulators are con- 
, cerned? In some industries it means 
improvement of product or reduction 
of spoilage through closer control of 
process temperatures. In others, it 
means the paring down of operating ex- 
pense. The a of the regulator itself 
is a relatively small factor. 


Today's buyers are shopping for: 
1. Accuracy of control — not only 


when the regulator is new, but 
throughout its service life 
2. Dependability — to prevent loss 
of production time 
3. Minimum installation and main- 
tenance cost 
Here are a few tips on what to look for 
when you're installing a new or replac- 
ing an old temperature regulator — 
Packless construction . . . and for this 
reason: A diaphragm operated, packless 
regulator minimizes friction. There are 


no closely fitted parts to stick or bind 


POWER * JUNE 1955 


because of uneven expansion or collec- 
tion of foreign matter. Also, there’s less 
maintenance, since no repacking is ever 
required. 


A guarantee against wire drawing 
of the seats and discs. Insist on it. This 
guarantee in combination with single 
seat design assures you of tight shutoff; 
you avoid expensive steam losses as 


well as loss of product in a process 


application. 


Broad control range. In a standard 
regulator you should expect a control 
range of 100 F, And make sure the unit 
you select has a vapor tension thermo- 
stat that can take over-temperatures of 
at least 100 F. 


Easy maintenance. Whiy ask for grief? 
Your temperature regulator should be 
basically simple in design so that it can 
be serviced by average plant personnel. 
All parts should be readily accessible 
for testing and cleaning. 


Double duty. There's no point in buy- 


ing a separate pressure regulator when 
you can select a temperature regulator 
that combines both temperature and 
pressure control within the same unit. 


Self-operating. Make sure you get a 
regulator that operates on its own initial 
pressure. By doing so, you avoid the 
purchasing and maintenance of an air 
compressor plus of piping, and you're 
sure of uninterrupted operation during 
electric power failures. 


All of these points are important to you 
when it comes to selecting an econom- 
ical temperature regulator, Pethaps you 
didn’t realize you could expect so much, 
And perhaps you didn’t realize that 
Spence Temperature Regulators offer 
all these features and more, May we 
send you our Bulletin T 500 containing 
further details? 


SPENCE ENGINEFRING COMPANY, INC. 
Walden, New York 
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) agree motor and generator insulation has come in for its 
share of announcements of ‘‘new’’ and “revolutionary” 
developments, But in spite of these announcements, inherent 
shortcomings of conventional insulation have remained. 


There has been little basic improvement in motor insulat- 
ing systems... UNTIL NOW. 


Allis-Chalmers, working with engineers and scientists of 
Dow Corning Corporation, has developed Si/co-Flex motor 
insulation . .. truly new in concept... truly new in effectiveness. 


The Silco-Flex insulation system employs a pure silicone 
rubber combined with specially developed application tech- 
niques to produce an insulation unmatched by any other in 
use today, Outstanding improvements are shown in all these 
important characteristics: 


Homo geneity — The complete Si/co-Flex coil insulation 
is vulcanized into a single piece with no joints, voids or 
splices which can develop into breaks in the insulation. Even 
the best of the new conventional insulations combine several 
dissimilar materials which are held together by binders. 


Heat Resistance — The excellent dielectric and mechani- 
cal properties in silicone rubber do not change significantly 
with aging at high temperatures over long periods of time. 


Moisture Resistance—Completely sealed, Silco-Flex in- 
sulated coils are the most moisture- resistant coils ever produced. 


Chemical Inertness — Silco-Plex insulation has out- 
standing resistance to most atmospheric contaminants, corona 
and weathering. It also withstands weak acids, alkalies 
and lubricants 


Flexibility and Resilience — Silco-Flex_ insulation 
remains flexible and resilient indefinitely under operating 
conditions. It is especially resistant to mechanical abuse and 


AN IMPORTANT MESSAGE CONCERNING... 


Basic Advance 
Motor Insulation 


ALLIS-CHALMERS 


to the stresses brought about by overloading and rapid start- 
ing and stopping. It is also amazingly resistant to abrasion. 


Heat Dissipation — Most electric insulators, unfortu- 
nately, are also heat insulators. Si/co-F/ex insulation, by com- 
parison, is an excellent heat conductor and materially assists 
in removing heat from the coils. 


What Are the Benefits? 


The characteristics of this new insulation are so remarkable 
that complete reappraisal of motor application practices and 
motor performance is indicated. 


In all applications, the chemical, mechanical and electrical 
properties of Silco-Flex insulation insure increased service 


reliability and longer life. 


In addition, this new insulation system may reduce or 
eliminate the need for special motor enclosures, Atmos- 
pheres contaminated with cinders and fly ash, for instance, 
will have little effect on Silco-Flex insulated windings. 
Similarly, abrasive dusts in steel mills will not harm this 
insulation, Savings through the use of open, instead of 
totally-enclosed, frames will also be possible in chemical, 
paper, food and other industries where water or corrosive 
atmospheres are a problem. 


What About Availability? 


New Silco-Flex insulation is immediately available for all 
Class H form-wound coils and for Class A and B windings. 
operating under sclected service conditions. 

For complete information on Su.co-FLex insulated 


motors, see your Allis-Chalmers representative or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. A.4664 


Silco Flex is an Allis-Cholmers trademark 
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R. E. Burger Fiant, Belmont County, Ohio 
Present capacity: 270,000 KW 
Scheduled capacity: 500,000 KW 


... they re using 
OIC Valves 


at Ohio Edison 
Company 


Niles Plant at Niles, Ohio 
Capacity: 212,000 KW 


Postwar use of electricity has grown tremendously in 
the area served by the Ohio Edison System. New facil- 
ities added in the last 9 years have more than doubled 
total generating capacity. The Niles, Ohio, plant is 
completed, but expansion is still under way at the 
R. E. Burger plant. 


Thousands of OIC Valves are used in these plants, 


The OIC Long Line of Valves includes forged and 
cast steel, brass and iron valves. All are engineered 
and built to give long, trouble-free service. For a 
free copy of the OIC Catalog Digest listing these 
valves for quick reference, ask for Form 197, 


THE OHIO INJECTOR COMPANY ©® WADSWORTH, OHIO 


FOUNOED 


BRONZE & IRON, FORGED & CAST STEEL, 
ALVE S LUBRICATED PLUG VALVES 
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15,000 kw. Gas Turbine 
Piant SAVES over 
%60.00 on Fuel per 
Hour of Dperation! 


The Rutland Plant of the Central Va@rmont Public 
Service Corporation has three kw. gas tur- 
bines . . . designed to burn low cost] #6 Residual 
fuel oil, 


BUT ... ash deposit from the #6 fuel fouled tur- 
bine blading and nozzle ports ..{ caused shut- 
downs ... threatened to destroy pprts of turbine 
by corrosion. Temporarily, the pl@nt changed to 
costlier #2 distillate fuel. 


Then technicians from the tur¥ine manufacturer 
and from De Laval got on the jéb. It took work and 
engineering know-how to li the problem. Solu- 
tion? ... a system of washjhg out the sodium and 
inhibiting the vanadiu ith De Laval “Nozzle- 
Matic’”* ContinuousDischarge Self-Cleaning 
Heavy Fuel Ojl-furifiers capable of handling 
a day! 


Mr. Norton M. Cobb, Plant Superintendent says: 
“To illustrate what the De Laval Centrifugal Wash- 
ing System has done for us, let’s take a look at the 
possible savings for oil alone . . . $60.00 per hour 
when all three units are on the line . . . this makes 
the original cost of the equipment seem incidental 

. . After burning more than 3,000,000 gallons of 
washed fuel, we have noticed no appreciable loss 
of power due to ash build-up and no visible signs 
of corrosion. We are well satisfied with our wash- 
ing installation.” 


A complete report on the “Rutland Case” is avail- 
able. Write for it. *Trade mark reg. 


THE OF LAVAL SEPARATOR COMPANY Poughcepse, New York + 427 Randolph St, Cricago 6 + OE LAVAL PACIFIC CO. G! Geale St. San Francisco S 
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FRANCISCO 


ANGELES 


FOR SERVICE 


MINNEAPOLIS 2» 


CHICAGO 


KANSAS CITY 


OENVER 


MILWAUKEE » 


INDIANAPOLIS 
LOUIS 


TULSA vad 


ATLANTA & 


DALLAS 2 
HOUSTON » 


Youngstown has 28 district sales 
offices conveniently located through- 
out the nation to serve you quickly. 
They are staffed with men who know the steel 
business thoroughly and are qualified to help you 


with your steel requirements. 
service whether you write, 


You can get quick 
wire or phone your 


nearby Youngstown District Sales Office. 


Atlanta 1, Ga. 
1310 Healey Building 
Phone Walnut 5920 


Boston 16, Mass. 
250 Stuart Street 
Phone Liberty 2-5855 


Buffalo 2, N. Y. 
1508 Liberty Bank Bldg. 
Phone Washington 6270 


Chicago 2, Illinois 
111 W. Washington Street 
Phone Franklin 2-5470 


Cincinnati 2, Ohio 
1302 Carew Tower 
Phone Main 1424 


Cleveland 13, Ohio 
2400 Terminal Tower Bldg. 
Phone Main 1-2605 


Columbus 15, Ohio 
2850 Le Veque Lincoln Tower 
Phone Capitol 4-7211 


THE YOUNGSTOWN SHEET AND TUBE COMPANY cwn.!!ilssi'¥s 


General Offices: Stambaugh Building 


a 
INNATI 


_DUFFALO 
= PHILADELPHIA 


WASHINGTON 


YOUNGSTOWN 


DISTRICT SALES OFFICES 


Dallas 2, Texas 

1602 First Nat'l. Bank Bldg. 
Phone Riverside 9538 

Denver 2, Colorado 

814 Continental Oil Bldg. 

Phone Main 3-2283 
Des Moines 9, Iowa 
437 Insurance Exchange 


Bldg. 
Phone 3-1265 
Detroit 2, Michigan 
926 Fisher Bldg. 
Phone Trinity 5-5816 
Grand Rapids 2, Michigan 
604 Michigan Nat'l. Bank 


Bldg. 
Phone 9-4291 
Houston 2, Texas 
1350 Esperson Bldg. 
Phone Fairfax 1325 
Indianapolis 4, Indiana 
520 Circle Tower 
Phone Melrose 2-3461 


Kansas City 6, Mo. 
1222 Commerce Bldg. 
Phone Victor 5837 


Los Angeles 15, Calif. 
714 W. Olympic Blvd. 
Phone Prospect 7581 


Milwaukee 3, Wisc. 
2110 Wisconsin Tower 
Phone Broadway 1-5148 


Minneapolis 2, Minn. 
1050 Baker Bldg. 
Phone ATiantic 2970 


New Orleans 12, La. 
520 Whitney Bldg. 
Phone Raymond 0153 


New York 36, New York 
500 Fifth Avenue 
Phone Lackawanna 4-4340 


Philadelphia 2, Pa. 
1502 Girard Trust Bldg. 
Phone Rittenhouse 6-9830 


Pittsburgh 22, Pa. 
Two Gateway Center 
Phone Atlantic 1-2350 


St. Louis 3, Mo. 
611 Shell Bldg. 
Phone Geneva 6-1223 


San Francisco 5, Calif. 
55 New Montgomery Street 
Phone Garfield 1-6544 


Seattle 4, Washington 
457 Central Bldg. 
Phone Main 6420 


Tulsa 3, Oklahoma 
1305 Philtower Bldg. 
Phone 54-4634 


Washington 5, D.C. 
327 Bowen Buildin 
Phone Republic 7-2340 


Youngstown 1, Ohio 
505 Stambaugh Building 
Phone Riverside 7-0771 


Steel 


Youngstown 1, Ohio 


Plants: Youngstown, Ohio; Struthers, Ohio; Indiana Harbor, Indiana 


SHEETS - STRIP - PLATES - STANDARD PIPE 
MECHANICAL TUBING - COLD 


FINISHED BARS 


- LINE PIPE 
HOT 


~ OIL COUNTRY TUBULAR GOODS - 
ROLLED BARS - BAR SHAPES - WIRE - HOT ROLLED 


CONDUIT AND EMT - 


RODS - COKE TIN PLATE ~- ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES - MINE ROOF BOLTS 
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You may not it... bu 


When a prominent chemical manufacturer 
Cochrane C-B System on a dryer for titanium dioxide, 
production went from 45 to 65 tons per day—a gain 
of 30%, Steam consumption decreased from 12,000 to 
7,000 Ibs./hr.—reducing steam cost 40%! 


This example is not unusual. In process industries, 
paper board mills, laundries, or wherever steam is used 
for heat transfer, over 2000 Cochrane C-B Systems are 
setting new standards of production. Higher output, 
improved product quality, unbelievably improved equip- 
ment performance, longer service life, fuel savings, re- 
duced maintenance . . . these are the benefits a Cochrane 
C-B System gives you. They all add up to increased 
production efficiency—a vital factor in insuring your 


Lochrane 
Sc YTS @ 


3106 WN. vie STREET, PHILADELPHIA 32, PA. 
NEW YORK PHILADELPHIA 7 CHICAGO 
Representatives in 30 cities in U.S., Toronto, Caneda; Mexico City, Mexico; Paris, France; 
Hevene, Cube, Caracas, Venezvela; Son Juan, Puerto Rico; Honolulu, Hewoil. 

POTTSTOWN METAL PRODUCTS DIVISION—Custom built carbon steel and alloy products 


; 


Corrugator in paper board miil 


Flatwork ironer in laundry 


Felt dryers in textile plant 


t 


shere of today’s compar itive markets. 


Uniess your condensate drainage is handled by a C-B 
“Close system’ almost certain that your steam 
and heat transi@r ¢quipment is nor operating at maxi- 
mum efficientgy By draining condensate at jet speed, the 
C-B System agsyfes faster, more uniform heat transfer 
in both*okl and new equipment and gives outstanding 
savings by discharging steam at higher temperatures 
directly to the boilers or the make-up facilities. 


You may still be skeptical . . . but these are facts and 
these results mean money in your pocket. So, why not 
spend a few minutes to find out the complete story? 
Write us TODAY for Publication No. 6025 on C-B 
Condensate Drainage Control Systems. 


i COCHRANE CORPORATION 
3106 N. 17th STREET, PHILADELPHIA 32, PA 


¢ Send me a copy of Publication No. 6025 on Cochrane C-B 


t 

i 

Systems. 
Name Title 
+ City Lone State | 


Demineratizers + Hot Process Softeners + Hot Zeolite Softeners + Specialities + Declkelizers Reactors Decerators + Continvous Blowoff + C-B Systems 
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ESTABLISHED 1882 


Power 


Atomic Revolution? 


B ha WITHIN THE PAST MONTH, the Atomic En- 
ergy Commission has received license applica- 
tions for five nuclear power plants of commercial 
size. This makes over 750,000 kw likely to go into 
operation by about 1960. At least that’s the score 
as this is written. 


No one has any illusions that these plants will 
be easy to build or that they will be economically 
competitive. But, with what seems like a rush after 
years of lab and pilot-plant work, we're seeing the 
start of a nuclear-power industry. And questions 
about which we've been speculating in a leisurely 
way suddenly seem urgent. 


Are we on the verge of a revolution in the power 
field? Should owners worry about quick obsoles- 
cence of new plants? Will engineers have to learn 
entirely new methods of design, operation and 
maintenance? Do fuel suppliers face shrinking 
markets? What will happen to manufacturers of 


conventional types of power equipment? 


Let’s make no mistake about it—the atom is 
bringing far-reaching changes to the power field. 
To these changes all of us will have to adapt in 
some degree. But the key word is “adapt.” A real- 
istic look reveals that we face an evolution, not 
a revolution. 


We can see this most clearly if we put things 
into true scale. From no commercial nuclear units 
te 750,000 kw is a tremendous jump. But by the 
time those 750,000 kw have been completed, we 
will have added some 40 million kw to the existing 
105 million of central-station capacity. This capac- 
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ity is doubling roughly every ten years. By even 
the most optimistic estimates of nuclear growth it 
will be years before nuclear plants take a significant 
share of the total. 


Two additional factors point in the direction of 
evolution; (1) Interest now centers in central-sta- 
tion applications; we have no indication yet of the 
part nuclear power may play in the big and varied 
industrial and institutional power-service fields, (2) 
All present nuclear-plant designs involve much fa- 
miliar equipment; the unique elements appear in 
heat-releasing and steam-making parts of the cycle. 


We see, then, that nuclear development affects 
only part of a rapidly growing total. Because the 
whole power field is expanding we can look forward 
to many years of increasing demand for conven- 
tional types of equipment, for present fuels and for 
engineers skilled in today’s methods, 


If we are wise, we will use this time to assess the 
changes the atom will bring and to prepare ourselves 
for the necessary adjustments, 


In many ways, we are in a period like that of 
the 1880s, when Power had its beginnings. Then 
engineers were struggling to size up the future of 
central-station electricity, to prepare for its effects 
on their familiar ways of doing things. Through 
educational series and up-to-the-minute reporting 
of new developments, Power editors helped to guide 
their readers through the transition to the age of 
electricity. Now, in the early dawn of the atomic 
age, today’s editors are geared to perform the same 
vital service for farsighted power men. 
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‘Our Welding Machines were repeatedly 


being shutdown .. until we changed to * 
Fusetron Fuses’’ 


“They eliminated production losses due to needless fuse blows.” 


“Our service shop is headquarters for the Detroit area 
of Fruehauf’s operation. Trucks, tractors and trailers come 
in for repairs. 


“As ee know, motor carriers don’t make money if they 
aren't hauling freight. It’s our job to have the equipment 
rolling — and fast! 


“But we were having trouble with shutdowns. Ordinary 
60 ampere fuses were constantly blowing on our welding 
machines. We have 12 of these machines — that can be 
— to 60 ampere switches located throughout the 
shop. 


“Since many major repair jobs require welding, these 
shutdowns were really a serious problem for us. 


“In an effort to avoid these shutdowns, we installed 
Fusetron fuses. Since changing, there hasn't been any 
needless fuse blowing on the welders. Fusetron fuses 
completely eliminated the trouble.” 


Clyde Parkland CHIEF ELECTRICIAN 


Detroit Branch * Fruehauf Trailer Company, 
Detroit, Mich. 
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To Electrical and Safety Engineers 
Fusetron Fuses Offer Maximum Safety 


The 100,000 amp. interrupting 
rating of Fusetron fuses is apace 
with the high capacities of today’s 
network systems — and they are 
adequately safe to meet future 
circuit growth. 


Fusetron fuses reduce the ex- 
pense of damaged equipment and the danger of 
fire and other hazards that can result from electri- 
cal faults because — they protect against short- 
circuits, harmful overloads and single phasing. 


To Production Engineers 
Fusetron Fuses Offer Increased Production 


Down-time is reduced, because 
Fusetron fuses wipe out needless 
blows caused by harmless over- 
loads or excessive heating of 
panels or switches. 


HERE’S WHY FUSETRON FUSES 
GIVE ALL-PURPOSE PROTECTION 


A fuse link combined with a thermal cutout — 
the result, a fuse with tremendous time-lag and 
much less electrical resistance and an interrupting 
rating in excess of 100,000 amps. 


They have the same degree of Underwriters’ 
Laboratories approval for both motor-running 
and circuit protection as the most expensive 
devices made. 


Made to same dimensions as ordinary fuses, 
FUSETRON Fuses fit all standard fuse holders. 


Obtainable in all sizes from 1/10 to 600 
ampere, both 250 and 600 volt types. Also in plug 
types for 125 volt circuits. 


Their cost is surprisingly low. 


Write for bulletin FIS. 


FUSETRON 
emark of 


the 


ssmann Mfg. 


To Maintenance Engineers 

Fusetron Fuses Offer Savings 
in Time and Work 

Once properly installed, Fusetron fuses require 


no periodic inspection or down-time necessary 
on mechanically operated devices. 


They protect against irritating interruptions of 
regular maintenance caused by needless blows. 
Unnecessary repair work is reduced because — if 
trouble occurs, Fusetron fuses open and warn of 
danger before motors or equipment are damaged. 


Panels and switches are protected against 
damage due to poor contact heating. 


Fusetron fuses cut maintenance costs because 
they are maintenance free — they increase life of 
equipment by guarding against damage caused by 
electrical faults — and they lower production 
costs by eliminating shutdowns due to needless 
blows. 


They save waste of space and money by per- 
mitting use of proper size panels and switches, 
instead of oversize. 


FOR LOADS ABOVE 600 AND 
UP TO 5,000 AMPS ... USE 
BUSS HI-CAP FUSES... 


They have unlimited interrupting capacity to 
handle any fault current regardless 
of system growth. 


They can be coordinated with 
Fusetron fuses on feeder and 
branch circuits to limit 
fault outages to 
circuit of origin. 


Write for 
bulletin HCS. 


Play Safel install Fusetron and BUSS Hi-Cap 
Fuses throughout the entire Electrical System. 
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TRUSTWORTHY MAMES IN 
ELECTRICAL PROTECTION 


BUSSMANN MFG. CO. (Division of McGraw Electric Co.) 
UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO. 


EVERYONE IN THE PLANT CAN BENEFIT 
BY USING FUSETRON dual-clement FUSES. \f 
y 
(= 
To Top Management 
> 
Fusetron Fuses Offer 
4 Reduced Costs 
: 
Po 
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CANADA, 


PRODUCTS and SERVICES 


Carbon Steel Piping Forged Piping Materials 

Cast iron Fittings Headers 

Cast Steel Fittings 

Chrome-Moly Piping Pipe 

Copper Piping Stelnlocs Stee! Piping 

Corrugated Piping Van Stoning 

Creased Bends Welded Assemb! 

Bends Welded Steiniees Steel Tubing 
langes Welding Fittings 


see Whitehead Buibding 
10 High Street 


CANADIAN PITTSBURGH PIPING, LTD. 
HAMILTON, ONTARIO 


Hamilton 


Temperature, High Pressure Piping 


PP&E has established a wholly owned Canadian sub- 
sidiary at Hamilton to meet expanding requirements 
for high temperature, high pressure piping in Canada. 
Complete facilities for shop welded fabrication are 
now operating in the plant. Technical research and 
~ yey. services of our U.S. and Canadian plants 
ill be interchanged—making available to all Pitts- 
burgh Piping customers the broad practical experience 
and the advanced techniques that we have developed 
during more than half a century of producing piping 
systems for the world’s greatest power plants. 


10 Forty-Third Street — Pittsburgh, Penna. 
CANADA 


CANADIAN PITTSBURGH PIPING, LTD. 
835 BEACH ROAD—HAMILTON, ONTARIO 
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TODAY'S ELECTRIC 


MOTORS 


major key to modern industrial growth 


By JAMES J O'CONNOR, Managing Editor 


Industry’s foremost wheel turner, the electric motor, has always been a 
basic responsibility of power men. This concern is now even more signifi- 
cant since many of the recent motor-design changes directly affect unit 
selection, application and maintenance. Typical areas where major 
changes have occurred are in enclosures, rerating and insulation: 


ENCLOSURES, given a new look, have tightened their skirts about the motor's 
innards—today’s open motors are more enclosed than ever before. Weather- 
protected designs are making big gains in outdoor installations. “Specials” are 
cropping up for specific industries. 


RERATING of motor frames means packing more horsepower into smaller 
packages. Example: Motor makers are now worrying through the wisdom of 
designing 75 hp into the same frame that boasted 7% hp in 1903, Operation 
“squeeze” means the motor manufacturer now offers the same performance in 
smaller frames—and an all-round better product to boot. 


INSULATION improvements have made possible many enclosure and rerating 
changes, and on their own merits are extending motor life. New insulations are 
coming in fast, each trying to raise present electrical, mechanical and thermal 
limits, while reducing insulation bulk. Keep your eye on the epoxy resins and 
the isocyanates; they’re showing promise as motor insulations. 


Following 31 pages carry the boiled-down story of these changes, plus 
a close look at the many types of motors available, and what makes them 
tick. A careful reading of the full report will pay dividends for all power 
men. But for those close to recent motor changes, and for those who 
‘ want but a preliminary trip through the report at this time, scan the 
illustrations, read the headlines and the underlined text. 


a Power special report 


TYLER HICKS, Associate Editor in Charge 
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MECHANICAL FEATURES provide the structure, rotating means, insulation 


Open Totally enclosed Bearing types lubrication method 


Dripproof Nonventiloted 
Splashproot Fan-cooled 


Sliding contact: Prelubricated: 
Journal Sealed 


Semiguerded Explosionproot Guide Field lubricated: 
Guorded Waterproof Thrust Shielded 
Dripproot, fully quorded Pipe-vented Rolling contact: Oilless i 
Externally vented Watercooled Ball Lubricant: £ 
Pipe-vented Air-to-air cooled Needie Petroleum 
Weather-protected Fan-cooled, guarded Roller Synthetic 
See p 76-77 oil 
Grease 
See p 78-79 


ELECTRICAL FEATURES hinge on motor’s torque-producing characteristics 


Electrical Mechanical 


Direct current Alternating current 5 

Shunt Single phase { Efficiency: Horsepower 

Series Polyphase: ; low-load Torque requirements, 

Compound Squirrel-cage Full-load Starting 

Universal Wound-rotor mt Power factor: Running 

See p 98-10) Synchronous iF, Utility penalty Speed: 

See p 86-97 4 Feeder loading Multispeed 
Rotation: Constant 

Unidirectional Adjustable 
Reversible Varying 


See p 86-101 


MOTOR PANORAMA There are many factors in select- 
: ing, applying and maintaining 


motors. Emphasis, however, is gen- 
your 8-point guide erally on one or two electrical re- : 

quirements. Satisfying a motor’s 

electrical needs assures you the unit 

will run. But mechanical considera- 


Consider all these factors tions—enclosures, bearings and in- : 
for a better understanding sulation —to a large extent deter- 
of today’s electric motors. mine just how long the motor will 
perform acceptably. 
Numbered tabs on later pages The recently publicized motor 


relate to above. Example: 1 ENCLOSURES changes are essentially mechanical, 
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Auxiliaries, special designs 


Integrated units 


Gears 

Fluid drive 
Clutch 

Brake 

Thermal protector 
See p 80-81 


Motor design 


Self-cleaning 
Chemical 
Sanitary 

Quiet operating 


Class A 
Class B 
Class H 


Loom 
See p 78-79 


Motor mounting — horizontal or vertical 


\ Electrical supply 


Alternating current 


Direct current 


Voltage: Voltage: 


Specific value 

Constant 

Adjustable 
Power source: 


Kw available Phases 


Overload capacity 
Starting limitations 
See p 98-101 


not electrical. So this report stresses 
these changes, rather than electri- 
cal phenomena met in operation. 

The past 50 years have seen the 
electric motor take its place as the 
most widely used machine in in- 
dustry. At the turn of the century, 
the dc motor was a practical and 
successful unit being applied in in- 
creasing numbers throughout in- 
dustry, principally to replace the 
steam engine in driving line shaft- 
ing and powering cranes. 
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Specific value 
Regulation 
Frequency: 


25, 50, 60, 400 cps 


Power source: 


Continuous 
Intermittent: 


Reverses-per-hour 


Kva available 
See p 102-103 


Wide application of Nikola Tes- 
la’s induction motor (1888) had to 
await adoption of polyphase elec- 
trical distribution. Early systems 
were single phase, 133.3 cps—much 
too high a frequency to accomodate 
motors of practical construction for 
reasonable speeds. 

Electric motor industry has ad- 
vanced far since the days of the 
first polyphase unit. Many of to- 
day’s construction features—both 
protective enclosures, housing 


Temperature 


Starts-per-hour 


Short-time loading 
load cycle 
See p 102-103 


Other factors 


Chemical—resist water, corrosion 
Mechanical—structural, elastic 
Electrical—dielectric strength 
See p 82-85 


Operating conditions 


Load characteristics 


Ambient temperature 

Surrounding conditions: 
Corrosive 
Hazardous 
Outdoors 
Wet 

Inaccessible 

See p 76 


horsepowers ten times those for- 
merly contained in a given frame, 
and the thin-skinned highly effi- 
cient insulation—were far beyond 
the horizon of early designers. 

To fulfill our aim within 32 
pages, we omit reference to some 
types of motors found in industry 


today. Typical are high-frequency 
units and fractional-hp motors, But 
the report’s basic information ap- 
plies to these units, as well as to 
those covered in detail. 
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Dripproof 


Least costly, suitable for clean indoor areas. 
NEMA-defined as one having vent openings 
so constructed that particles falling on ma- 
chine at any angle, not greater than 15 deg 
from the vertical, cannot enter machine di- 
rectly or by running on horizontal surfaces 


Splashproof 


For more protection, splashproof enclosure is 
designed so liquid drops or solid particles 
falling on the unit, coming toward it on a 
straight line, or at any angle not less than 
100 deg from the vertical, cannot enter di- 
rectly or by running along surfaces 


Weather-protected 


This low-cost motor design has side openings 
through which air travels up into space 
above stator. Rotor fan draws air from this 
chamber through motor windings. Heated air 
discharges through stator vents. Units have 
been used down to ~ 40 F with heaters in oil 


TOTALLY ENCLOSED 


t Air discharge 


Totally enclosed except for inlet and outlet 
duct openings. Connecting ducts admit and 
discharge ventilating air, which is circulated 
by a fan within the motor enclosure or, in 
many cases, by an external blower. Applied 
if clean air is not available at motor proper 


Fan cooled 


This popular totally enclosed fan-cooled unit 
(TEFC) has a fan at end of motor shaft to 
circulate air around its totally enclosed 
motor frame. TEFC design is becoming in- 
creasingly popular in all sizes. Lower main- 
tenance and greater reliability offset first cost 


Explosionproof 


Designed and constructed to withstand in- 
ternal explosion of a specified gas or vapor 
and to prevent ignition of any gas or vapor 
surrounding motor. In applying explosion- 
proof motors, refer to National Electrical 
Code, Article 500, for application data 
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ENCLOSURES 
OPEN 
ae Air 
Pipe-ventilated 


Frame number equals approximately 4 (10D) +F 


Motors now are more enclosed .. . 


some are designed for specific 
industries: textile, chemical, 


NEMA FRAME NUMBER linked to motor dimensions shown. Pre- 
cise value of F can be had by checking the numbering-system 
chart in NEMA's MG 1-3.01. Example: D value for 182 frame is 
4\/_ in. F value is keyed to third digit in number; equals 2 Y, in. 


food .. . there's still difference 


of opinion on prelubricated 
sealed ball bearings, and... 


All motors are either open or totally 
enclosed. Open designs have some form 
of enclosure, variation showing up in 
size, location and shape of vent open- 
ings. Dripproof, splashproof and 
weather-protected motors, on facing 
page, are among the more popular of 
the open types. Three totally enclosed 
designs of interest to power men are 
also illustrated. 

For a complete listing of available 
enclosures for small motors, 200 hp 
and below, see National Electrical 
Manufacturers Association (NEMA) 
publication MG 1-1955. Also, check 
the handy reference table for large 
motor enclosures on p 102 of this report. 

Your key to hazardous-area in- 
stallations is the National Electrical 
Code (NEC), Chapter 5, Article 500. 
First get to know the potential danger 
of each vapor, dust or gas in your 
plant. Then classify them according to 
Section 5004 of NEC. 

If an explosionproof enclosure is in- 
dicated, be prepared to pay more than 
twice the cost of a simple dripproof 
design. For large motors consider the 
pipe-ventilated (TEPV) enclosure as 
a dollar-saving substitute. They run 


about 25% above price of dripproof. 
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TEPV's may be cooled by forced-air 
or water. Caution: Intake air must be 
free of hazardous gas or dust. In mildly 
hazardous and corrosive areas, many 
large slip-ring motors have been equip- 
ped with clean-air-purged slip-ring 
compartments. 

Weather-protected designs stepped 
into the enclosure picture some years 
back as power men moved toward out- 
door installation of motor-driven 
equipment. Totally enclosed motors 
could be used .. . but weather-pro- 
tected units mean sizable savings in 
first cost, while protecting motor's in- 
nards from rain and snow. Typical 
applications: pumps, blowers, draft 
fans, crushers. 

How reliable are weather-protected 
designs? One manufacturer has re- 
corded several hundred thousand hp, 
installed since early 1948, without run- 
ning into a single failure. In brief, 
these units are fast becoming the new 
standard for large installations. 

Frame numbers. Over 80% of all 
motors now on the American market 
are made by 54 firms who are mem- 
bers of the Motor and Generator Sec- 
tion of NEMA. This group has a pat- 
tern for motor frame numbers to which 


Rerated motors are now catching on fast 


all conform. This frame-number 
standardization is of material help to 
both user and maker, Right now an 
effort is being made to establish an in- 
ternational standard. 

Note the significance of a NEMA 
frame number, sketch above. First two 
digits in the frame number equals four 
times the distance in inches from motor 
base to shaft center. Thus a 182-frame 
motor has its shaft center 18 -- 4, or 
4% in. above the base, Frame number's 
third digit pertains to distance from 
the motor's vertical center line (per- 
pendicular to shaft) to bolt holes in 
motor feet. Precise value of this di- 
mension, known as F, can be had by 
checking the numbering system chart 
in NEMA's MG 1!-3.01. Example: The 
F value of a 182 frame is 2% in. 

Back in 1929, NEMA members 
agreed to standardize motor frame 
sizes. Then for the first time, frame 
sizes were pegged to correspond with 
certain hp ratings. These values held 
tight till 1940. At that time some re- 
rating was proposed and adopted for 
the larger frame sizes. It was not until 
1953, however, that NEMA revised its 
earlier frame assignments for motors 
in the range of 1 to 30 hp. 
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ENCLOSURES, BEARINGS 


Motor rerate program is still 
in the transition stage 


Today's frames are being uprated to house more hp in a 
given frame size. How come? Big reasons are the avail- 
ability of better insulations and lamination materials. 
Probe a little and you'll see that motor innards have been 
shrinking over the years, yet motor designers have held 
to the established NEMA frame sizes. Recent rerating ex- 


citement meant, in many cases, simply a reduction in waste 
space within an existing motor. In some frames, manu- 
Tacturers are packing twice as much hp. 
~ Metor insulation, in 1929, used much cotton-covered 
wire, paper, cotton slot and phase coverings. Impregnating 
varnishes used natural resins, oils and solvents. To get 
suitable dielectric strength, a considerable mass was used. 

Today's insulations lean heavily on synthetic materials. 
And it means a big saving in space. Synthetic-resin wire 
coating is thinner than yesteryear’s insulations, yet offers 
greater resistance to leakage. Synthetic insulations have 
found their way into slots, between phases and as lead pro- 
tection, and are doing an all-round better job. 

Better lamination materials in motors have trimmed 
back iron losses. Modern rerated motors operate at higher 
flux densities, meaning less iron is needed for any given hp. 


Prelubricated sealed ball bearings 
remain a 2-sided question 


Eliminating regreasing of rolling- 
contact bearings in motors is a _na- 
tural step in the direction of making 
equipment maintenance-free. Today's 


sealed designs use a standard double- 
row bearing width, a single row of balls. 


C¢ 


Textile 


Windings are coated to a smooth, hard finish so 
lint, dust will not adhere. Open end-belis assure 
free movement of air over stator coils in this motor 


To you, rerating means stocking additional renewal parts 
and some additional motors during the transition period. 
Manufacturers now have transition motor bases on hand 
so an old motor can be replaced with a rerated unit without 
disturbing original fastening-bolt location or changing the 


distance from shaft center to base. Rerated motors are 


meeting the old performance standards. 


pends on temperature conditions. 
Standard open motors are recom- 
mended for operation with bearing 
temperatures frorm 


40 C to about 65 


40 to 150 F). This 65-C top tem- { 


Rated same. Keep in mind that 
the prelubricated ball bearing does not 
differ fundamentally from the conven- 
tional open type. It is made from the 
same material, to the same specifica- 
tions regarding tolerances and fits. It is 
rated to carry the same load and have 
the same life as its open twin, 

First major motor application of 
prelubricated bearings came in the 
textile field. Aim was to lick the tough 
problem of protecting grease fittings or 
oil cups from oil-thirsty lint that set- 
tles in heavy layers on any surface 
wetted by oil. 

Grease vs temperature. Type of 
grease used in prelube bearings de- 
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perature is a conservative value, not 
ultimate limit. This is especially so 
if high temperature is due to tempo- 
rary or seasonal ambient conditions. 
Adverse effect of temperatures higher 
than recommended is gradual reduc- 
tion in grease life. This life-shortening 
is stepped up as temperature increases. 

Where bearing temperatures are in 
excess of 65 C, silicone grease is used— 
up to 100 C (212 F). For still higher 
temperatures—up to 125 C (257 F)— 
the bearings themselves must be heat- 
stabilized during manufacture. 

Loss of grease. Risk of losing the 
grease, and eventually the bearing, 
from grease leakage through seals, is 
a point raised in the past. This has 


PRELUBRICATED design uses 4-way seals; 
in effect, two seals on each side of the 
bearing. Cannot be regreased in field 


not been a problem, even where the 
bearing operates in a high-temperature 
area, which makes the grease more 
fluid. You can understand this by 
looking at the melting and dropping 
point of any good grade of commercial 
grease. These points usually run any- 
where from 350 to 480 F. 

Four-way seals used by prelubri- 
cated bearing manufacturers today, 
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Chemical 


Cast iron, stainless steel, offers tep corrosion 
resistance. Self-cleaning effect of cir stream re- 
duces meointenance. External fan is aluminum 


A splashproof, verminproof, streamlined motor 
designed for the food and beverage industry; 
neo crevices where food particles could collect 


Standards. Most manufacturers at present are making 
motors to both the old and new standards. They look to 
eventual adoption of the rerated motor across the board. 
We are not listing here the actual frame numbers of re- 
rated motors since they have already been tabulated in the 
literature of practically all motor manufacturers. In general, 
rerating has affected frame sizes from 182 to 326. 


Industrial enclosures, i/lustated above, are typical of 
the steps motor manufacturers are taking to tailor-make a 
product for a specific industry. The textile group is a good 
example. Right now they are fighting the lint problem with 
totally enclosed nonventilated designs (TENV) in smaller 
ratings. For larger ratings, many plants now use fextile 
motors designed so lint passes through. 


LABYRINTH SEAL on motor shaft prevents 
entry of dirt into the bearing housing. 
This design permits regreasing in field 


sketch above, have two seals on each 
side of the bearing; a total of four. 
The inner seal is attached to the outer 
bearing race and is stationary. The 
outer seal is attached to the inner 
bearing race and rotates. Note that 
these are true grease seals, not simple 
shields. 

Not all motor manufacturers agree 
on the use of prelubricated sealed 
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LUBE PATH in this setup is such that 
regreasing actually forces new lubricant 
through ball race, replacing old grease 


bearings. Some feel the answer lies in 
designing a bearing housing that holds 
a_large grease supply with provision 
for regreasing, if and when necessary. 
Some plant engineers insist on prelube 
bearings for motors in out-of-the-way 
places where lubrication at best may 
be hit or miss. But they like the re- 
assurance of being able to regrease 
motors that are in accessible places. 


fer large motor. Modern ene-te- 
one ratio of diameter te length; 
beering is of babbitt, ring 
directs cirevlation of the lube 
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Typical sliding-contact bearing 


3 AUXILIARIES 


Integral 


auxiliaries 


Here are but three examples 


of the packaging trend 
among motor makers 


The ac polyphase induction motor is used in nine 
out of ten of today’s industrial applications. In the 
induction-motor group are the squirrel -cage, 
wound-rotor and adjustable-speed commutator 
design. Squirrel-cage, the granddaddy, is the most 
widely used. 

Motor manufacturers now incorporate power- 
transmission units in the frames of many motors. 
Typical are the gearmotor and fluid-drive motor. 
Although a brake is not a power-transmission unit, 
we are including the brake-motor in the same gen- 
eral classification 

Gearmotor popularity hinges on the fact that 


cost and size of electric motors increase consider- 
ably as speed for any given hp decreases. It's 
generally most economical to reach lower driver 
speeds through use of a standard 1750-rpm motor, 
with its output speed trimmed down. 

Covering a hp range anywhere between ' and 
200, many gearmotors are designed for out- 
put speeds from 5'j0 to 780 rpm. Where the 
driven speed is 900, 1200 or 1800 rpm synchronous, 
a motor with 8, 6 or 4 poles may be used without 
a speed reducer, In the 700- to 900-rpm area, how- 
ever, many power men prefer an 1800-rpm motor 
in combination with flat belts or V belts. At about 
700 rpm and below, the practice is to use a chain 
drive, a belt, a separate gear reducer or, as is be- 
coming increasingly popular, a gearmotor. 

Selection of the right gearmotor boils down to 
choosing between one of three classes. Each gear 
class has different gear sizes and is equipped to 
handle different type loads. These classes are 
needed because overload on a gear is more critical 
than on a motor, Class I gearmotors have a gear 
rating at least equal to motor hp. Class II rating 
is at least 1.41 times motor hp. Class III has a gear 
rating two times the motor hp. 

Fluid drives built into a motor-drive combina- 
tion are proving an effective way af assuring 
smooth starts, easy acceleration, and protection of 
machine against shock of sudden starts. Loads, 
tough to bring up to speed, are accelerated easily 
with standard motors and fluid couplings. 

Brake-motor units are available to stop a load 
rapidly, even in less time than needed to reach top 
speed. Applications include hoists, cranes, ele- 
vators and many production machines. 


HELICAL GEAR-TRAIN of this unit operates in sealed com- 
partment. Large main gear merely dips into lubricant, 
thus preventing excessive churning. Unit available from 
Vy to 30 hp, standard AGMA speeds from 4 to 10,000 rpm 


FLUID DRIVES 


SMOOTH ACCELERATION is one of the key plus factors in 
fluid-drive motor combination. Above unit comes in 
ratings from '/, to 15 hp. Since starting overloads are cut, 
motor can be sized to match true operating-hp needs 


# 


BRARES 


~ 
Main brake springs 


WHEN BRAKE HOLDS, evenly spaced steel springs press 
nonrotating brake-lined plates against rotating metal 
disk on shaft assembly. Energizing motor releases brake 
through electromagnets, which overcome spring tension 
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GEARSHIFT DRIVE is combination of 4-speed sliding-gear 
transmission and induction motor. Abcve unit available 
in ratings of '/, to 15 hp. Drives with single-speed motor 
have four tput speeds; 2-speed motor gives eight 


Velocity, ft per sec 


Acceleration \ 


Acceleration, ft per sec per sec 


Time - sec 


FLUID REMOVAL from coupling has above effect on oper- 
ating characteristics. Unit is applied to 5-ton crane at 
1800 rpm. Tests show that hoist equipped with 2-speed 
fluid drive compares favorably with a wound-rotor unit 


Brake lining 


Brake housing 


MAGNETIC PULL of stator on rotor compresses shaft spring, 
releases brake. Conical stator bore and rotor yield strong 
enough magnetic pull to release brake. When motor is 
deenergized, spring forces roter back, applying brake 


Tips on gearmotor selection 


Since heavy overloads are more likely to cause failure 
of a gear than a motor, the gear is sized for maximum 


peak, not average loads. Selection boils down to 
checking the gearmotor manufacturer's handbook for 
the particular application, noting the hours of service 
required, and looking up the gearmotor recommended. 

Many loads need a gearmotor one class larger for 
24-hr-a-day service because wear on a gear running 
this period is three times what it would be for an 
8-hr day. To meet this condition, a larger gear is 
used for 24-hr service. It is so sized that the wear 
per hr is reduced to about “s—giving the higher rated 
gear the same service life as an 8-hr unit. 

Note: A gear running no-load half the time, 100% 
overload the remainder, far exceeds the average load. 


Fluid-drive operating facts 


Look upon the fluid coupling as a combination coup- 
ling and slipping clutch. Heart of the coupling is the 
oil-filled space between both coupling halves. Within 
the coupling are an impeller connected to the motor, 
and a runner connected to the load. 

When motor starts, impeller turns, setting oil in 
motion. Centrifugal force moves oil away from the 
shaft against each set of adjacent impeller blades. 
After oil reaches outer side of coupling, it passes 
across the gap between impeller and runner. At this 
point it strikes runner blades. 

Runner turns in same direction as impeller, but 
always at slightly lower speed. The lower speed means 
a difference in centrifugal force between impeller and 
runner. It keeps the oil moving in its orbit. 


Typical brake-motor ratings 


Brake unit, i/lustrated on facing page, is available 
with continuous torque ratings from 3 to 300 Ibft. 
Intermittent torque values run between 5 and 450 Ibft. 
Manufacturer supplies seven basic sizes for use with 
squirrel-cage, wound-rotor or dc motors, in standard 
frame sizes from 172 to 505. 

It is interesting to note that series-wound dc brakes, 
when adjusted for maximum rated torque, will release 
at 40% of the full-load motor current. They will not 
set until the current drops to 10% of this full-load 
value. Use a shunt-wound brake if motor current 
goes below 10% of full-load amperage. 

Series or shunt-wound brake operates satisfactorily 
with either a series, shunt or compound motor. 
Motors are available from ™% to 100 hp. 
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Hold to these limits for long motor life 


How insulation 


Ambient, € 


Hot-spot 
allowance, C 


Max. 
internal 


temp, 


fails 


40 15 


Insulation seldom fails from im- 
105 mediate breakdown when some 


critical temperature is reached. Ac- 
tually, thermal aging makes insula- 
tion vulnerable to failure from a 


number of causes. Typical among 
these are: (1) expansion and con- 
traction stresses from relative move- 


ment of winding (2) mechanical vi- 
bration and shock (3) contamin- 


ated air, moisture (4) electrical 
stress. How high you can raise in- 
sulation temperature depends on 


Totally enclosed 
(fon-cooled) 


how much life you expect to get 

from the motor. Insulation life 

halves for each 10-C rise. 
Minimum insulation life can be 


Totally enclosed 40 W5 25 
(nonventilated) 


determined by checking insulation 
resistance while winding is exposed 
to high humidity. During reliable 
winding life, insulation resistance 


Note: Closs E and F insuletions ore being proposed as international standards (see p 85). If adopted 
moximum temperature for Closs E will be 120 C; Closs F will have @ top temperature of 155 C 


remains fairly constant. When 
value shows a sudden downward 
trend, failure is approaching. 


New insulations are key to smaller frames 


Man-made molecules, formed into 
insulation, make big change 
in today's motor picture 


In recent years hardly a month has gone by without some 
motor manufacturer announcing a change in either the 
materials or technique for insulating motors. When the 
change involved materials it generally meant adoption of 
glass, silicone, or other synthetic wire coatings in place of 
older materials. Aim in each case was to find an insulation 
that would withstand modern motor-operating conditions, 
yet carry a reasonable price tag. 

Insulating materials must meet basic electrical, mech- 
anical, chemical and thermal requirements. Electrically the 
insulation must have a high dielectric strength per unit 
of thickness, low dielectric losses, high ionization and arc 
resistance. Mechanically it must be strong, pliable, work- 
able, and yet withstand temperature changes and vibration. 
Chemically a prospective insulation must withstand mois- 


ture, oils, mild acids and alkalies. Thermally it must with- 
stand established operating temperatures, as met in every- 
day practice, without decomposing. 

Early thinking established temperature as an insula- 
tion’s classifying index. In those days no synthetic materials 
were available; what was available readily fell into two 
classifications: organic and inorganic. Most wire enamels 
are organic, while mica, asbestos and glass are inorganic. 
This early classification developed into present NEMA 
standard classifications: Class A, B and H. 

Class A ingredients are varnish-impregnated cotton, silk 
and paper. It may also be a molded or laminated material 
with a cellulose filler, phenolic resins or others with similar 
properties. Films and sheets of cellulose acetate and other 
cellulose derivatives are in this same grouping. Varnishes 
(enamels) applied directly to conductors are also in Class 
A. They are currently being re-evaluated for possible shift 
to Class B or H if they meet the temperature requirements. 

Widest use for Class A is in small and medium motors. 
Minimum life expectancy is seven years at 105 C. 

Class B includes mica, asbestos and glass fibers in built- 
up form with organic binding substances. A small amount 
of Class-A material may be used for structural purposes. 
But where used, the electrical and mechanical properties of 
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10,000 
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INSULATION LIFE relates directly to working temperature. 
As a rule, the life expectancy is halved for each 10-C rise 


the insulation must not be damaged when the temperature 
reaches the top value allowed Class B. 

Use of Class B is growing in large motors and among 
specials, such as railway and steel-mill motors. Life ex- 
pectancy is seven years at 130 C. 

Class H is the newcomer. It's simply Class B with a 
binder of silicone compounds or other materials with equi- 
valent properties. Also, it may take the form of silicone 
compounds or similar materials in rubbery or resinous 
form. (See silicone rubber on torm-wound coils, p 85). 
Synthetic materials like dacron and Mylar are now being 
tried as electrical insulators. 

Allowable hottest-spot temperature for Class H is 180 
C, so naturally it is finding more applications in jobs in- 
volving high ambient temperatures and extreme duty cycles 
or load conditions. What life can be expected? Tests in- 
dicate at least seven years of continuous operation at 
hottest-spot temperature of 220 C is needed to reach mini- 
mum thermal life. At the more modest level of 180 C, 
test data indicate life expectancy of 60 years. 

Hottest-spot temperature mentioned above is actually the 
sum of three figures: (1) The ambient temperature, which 
is the air temperature immediately surrounding the motor. 
(2) The temperature rise (number of degrees the hottest 
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showing promise 


ON THE WIRE 


Right now, many of the country’s top insulation 
engineers are bringing to motor manufacturers new 
wire coatings that show exciting promise, But they 
must first be thoroughly tested. Coatings that today 
show most favorable characteristics are epoxy, poly- 
ester, isocyanate and triallyl cyanurate resins. 

Epoxy resins, with us for some 10 years, have 
solved many knotty problems in industry. Some- 
times labeled ethoxylene resins, they are used in a 
new breed of glues and are a prime ingredient in 
making home washers stand up under the daily on- 
slaught of detergents. 

Now the epoxies have found their berth as electri- 
cal insulators, Today, they are used in transistors, 
selenium rectifiers, capacitors and motors (see PowER, 
Nov 1954, p 122). The epoxy family is a class of 
materials made up of carbon, hydrogen and oxygen. 

Epoxy wire coatings have been under critical tests 
for several years. Results show the material has a 
high resistance to heat, water, water vapor and 
Freon compounds. After further testing, the epoxy 
materials may become standard for certain motors. 

One serious disadvantage has loomed for the 
high-percentage (88%) epoxy compounds; aging 
characteristic or shelf life must be improved. 
high-percentage epoxy, used as a wire coating, shows 
signs of embrittlement when allowed to stand on a 
warehouse reel six to ten weeks, This factor could 
well lead to faults when wire is formed into coils, 


ON THE COIL 


New slot and phase insulation materials have ap- 
peared in recent years. One receiving much attention 
is Mylar (polyethylene terephthalate), which boasts 
an unusually high dielectric strength in thin films. 
It has a major drawback, however; it reacts with 
water to form organic acids, which reduce the dielec- 
tric strength. 

But the problem is being solved by laminating the 
Mylar between sheets of rag-base or kraft paper. 
In some cases, asbestos paper, glass-fiber mat or 
glass cloth have been successfully used. When a 
finished winding is dipped and baked, the impregnat- 
ing resin forms a hermetic seal around the Mylar. 


INSULATING VARNISH 


Experience proves that phenolic resins maintain a 
consistently high dielectric strength, yet resist com- 
mon contaminants. But they are subject to early 
aging and embrittlement. When phenolics are com- 
bined with alkyd resins, a varnish with long thermal 
life, not susceptible to embrittlement, may result. The 
alkyd resins have proven their worth over the years, 
are best known in the industry as Glyptal. 
Varnishes composed of epoxies, epoxy-alkyds, ester 
gums, polyesters and polyvinyls all play their role 
as specialized compounds for specific jobs, 
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INSULATION 


Will Class H pay off in your plant? 


The coming of Class-H insulation emphasizes resistance to high tem- 
perature. This is mighty important, but remember a good insulation 
must possess other qualities, as outlined on pp 82-83. 

Class H takes the spotlight where (1) high operating or ambient 
temperatures can't be avoided, (2) overloads are responsible for fre- 
quent outages (3) high ambients limit life of Class A or B motors 
(4) rapid reversing causes frequent and premature failure (5) ex- 
cessive moisture is present and (6) cost of down-time is prohibitive. 
Yet many of the above Class-H applications are like human use of 
miracle drugs. When trouble symptoms flare, we turn to them for 
help—and they do a good job. But many times, advance planning would 
keep the emergency from occurring in the first place. 

Full temperature advantage of Class H is, in general, realized only 
when space is at a premium or ambient conditions largely dictate the 
operating temperature. Keep in mind that it is not only insulation 
that must stand high temperatures—bearings and lubricants must also. 
And silicone lubricants are likely to come to the rescue here. 


part of the winding, which can be reached for temperature 
measurement, rises above ambient). This is the temperature 
rating generally stamped on motor nameplate. (3) Hot- 
spot allowance is the difference that can be expected be- 
tween hottest inaccessible part of the motor winding and 
the hottest accessible spot. The table, p 82, shows the temp- 
erature values corresponding to these terms. 

Proper classification of many synthetic insulations is 


HAND WINDING is still the practice. But 
coils are shaped by machine beforehand 


Primary insulating coating is designed simply to insulate 
adjacent strands or loops from each other. It is not intended 
to insulate the winding from its surroundings; that’s where 
slot-and-coil insulation comes in. 

Now let's look into the makeup of three differently in- 
sulated form-wound coils being supplied by motor makers, 
shown on facing page. 

Silicone rubber as a complete insulation system has just 


_current problem because temperature alone is an_in- 
adequate index. Temperature is but one factor; electrical, 
mechanical, thermal properties are important too. 

Motor windings may be classified as either random- 
wound or form-wound. Wire in a random-wound motor is 
wound into the slots without regard to relative position of 
turns, photo above. Winding becomes a collection of turns 
without clear separation into layers. A form-wound unit, 
however, has its turns wound into precise layers with each 
in a definite position. Random winding is generally con- 
fined to the motors in the 100-hp and smaller range. 

Defining the two forms of winding leads to the next 
logical step—classifying different insulations found in 
motors. Motor insulations fall into one of three groups: 
(1) primary insulating coating on the conductor (2) slot 
and coil insulation (3) impregnating resins and enamels. 


New wire-coatings for random-wound 
motors meet Class B, maybe H, 
temperature requirements 


84 


been announced by one manufacturer. Material is applied 
to the entire coil structure and then vulcanized to form a 
homogeneous void-free dielectric barrier. Built-up layers 
of dissimilar materials and binders are eliminated. Test 
data show silicone rubber in this application has a loss 
factor of about 0.0005 at temperatures ranging from 0 to 
200 C. Dielectric constant decreases gradually from 3.2 
at 0 to 2.2 at 250 C. Dielectric strength remains essentially 
constant over the entire temperature span from 0 to 250 
C. A sample of silicone rubber, 0.074 mils thick, was aged 
eight weeks at 250 C yet retained a dielectric strength of 
500 volts per mil after flexing. 

Since this insulation system is a homogeneous void-free 
barrier, the maufacturer claims carbon black, metal part- 
icles, cement and other contaminants cannot penetrate the 
windings to cause premature failure. Right now, large 
motors in the 2.3- and 4-kv class are being built with this 
insulation system. Higher voltage windings are expected 
soon. Price will be on a par with previous Class-H. 

Polyester film and a synthetic hydrocarbon resin go into 
the homogeneous insulating structure of another system, 
facing page. It is a Class-A insulation that is now being 
used to insulate form-wound coils of induction motors from 
100 to 3000 hp. Plans are under way to extend this insula- 
tion system to even larger motors. 

The polyester film insulation system eliminates cotton 
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SILICONE RUBBER, used throughout this POLYESTER FILMS, fibers go into this MICA-INSULATED COU is vacuum, pres- 
motor coil, meets Class-H temperatures Class A, promise 50% increase in life sure impregnated with soiventiess resin 


and paper-base materials—which have no insulating quali- 
ties anyway. In their place, materials are used that are 
insulators in their own right. Like the other systems, this 
choice of materials and technique permits packing more Work is under way to establish new interna- 
hp into a given frame size, and at no extra cost to the user. tional standards for electrical insulation; from 
Mica insulation is the base for another popular form- all signs, tangible results are not too far off. 
wound system. Here, large mica splittings are bonded either During a meeting of IEC (International Elec- 
into a tape or wrapper with a synthetic resin. Then the trotechnical Commission) in Philadelphia, Sept 
complete coil is vacuum- and pressure-impregnated with a 1954, the following definitions for new inter- 
solventless heat-reactive synthetic resin. It is cured at national insulation classifications were pro- 
elevated temperature. This impregnation process produces posed: 
an insulating system that is completely void-free. te Class E will consist of materials or combina- 
In a test run, stator of a 956-hp 4160-v motor was tions of materials that, by experience or ac- 
mounted vertically with a standpipe through its center. é. cepted tests, can be shown capable of operating 
Standpipe was equipped with nozzles to spray the winding at Class-E temperatures. This temperature is 
with water. During a 275-hour dousing, insulation resistance 15 C higher than for Class A, 
of the winding flattened out at 1 megohm after a downward 2 | Class-F insulation will be made up of mica, 
dip. When water was shut off, readings shot up to 10 “3 glass fibers, asbestos, etc, along with suitable 
megohms in 1 hour with the motor at room temperature. bonding materials. They may also be used in 
Similar tests on other insulation systems show results combination with other materials when exper- 
much the same as those given above. Tests like these show 7 ience or accepted tests show the final insulation 
we are rapidly approaching the ideal motor insulation. It : is capable of operating at 25 C higher than 
will have essentially no change in resistance when moisture Class-B materials 
is present, will be impervious to all chemicals and will i IEC is made up of representatives of foreign 
boast high thermal stability. Pai and American industry. In this country, present 
Vacuum-pressure impregnation, in combination with ; standardization work is being carried on by the 
dipping of the complete stator, is believed by some to be | ASA (American Standards Association), ASTM 
the secret of complete moisture protection. One manu- a (American Society for Testing Materials), AIEE 
facturer uses this technique for motors slated for indoor a (American Institute of Electrical Engineers). 
or outdoor service where moisture will be present. Of course, | NEMA is keeping a close watch on what 
the type insulating material used and its method of appli- 4 progress is being made by the IEC group. Their 
cation are equally important. Motors through 5500 hp have i members have a 2-sided interest; as manu- 
been completely submerged in a dipping bath to saturate ; facturers of insulating materials and as po- 


the windings with high-dielectric synthetic sealing varnish. p> tential users in electrical manufacturing. 


International standards on way 
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56 TYPE, PERFORMANCE 


TYPICAL ROTOR, STATOR CONSTRUCTION 


FOR LARGE SQUIRREL-CAGE MOTOR 


ROTOR is basically made of compressed punch- 
ings keyed te a supporting spider. Latter is 
pressed on shaft. Partially closed cage slots 
held bers snug and reduce effective wir gap. 
Cage bers brazed to short-circuiting end rings. 


STATOR construction centers about an assembly 
of sheet steel punchings. Heavy end rings and 
through-bolts align punchings, clamp complete 
assembly together under high pressure. The 
feorm-wound stator coils are laid into open slots. 


MODERN ROTOR CONSTRUCTION fovors cast-aluminum cage bars in smaller squirrel-cage rotors. Stators are wound random or form 


Squirrel-cage induction - the basic motor 


Motor protection and starting methods are in 
the spotlight. Trend is toward starting across 
the line at full voltage, wherever possible 


In the remaining pages of this report 
we will deal with electrical considera- 
tions and how they affect motor per- 
formance. Motor characteristics will 
be discussed, as will design features 
and starting methods. Fitted into this 
general framework you will find salient 
facts explaining briefly how particular 
motors operate. 

Motor type is one factor in our 8- 
point panorama outlined on pp 74-75. 
All motors, type-wise, may be classi- 
fied as either ac or dc. If ac they fur- 
ther subdivide into polyphase and 
single - phase. Squirrel - cage, wound - 
rotor and synchronous designs make 
up the polyphase family. Single-phase 
ac motors are discussed on p 96, dc 


motors on p 98. These and next two 
pages cover squirre!-cage motors. 

Squirrel-cage motors, like others, 
have two main parts: stator, some- 
times called the field, contained in 
motor’s stationary frame; rotor, often 
incorrectly called the armature, 
mounted on drive shaft and free to 
turn. Terms stator and rotor are more 
accurate when describing ac motors 
since there are some units that have a 
mechanically revolving field and a sta- 
tionery armature. 

Stator of a 3-phase induction motor 
has at least three distinct windings. 
Each winding connects to one leg of 
the 3-phase supply line. Flow of alter- 
nating current sets up a magnetic field, 


not fixed in space, as is field of dc 
motor. Instead, field rotates within 
stator at supply-voltage frequency. 
Rotor of squirrel-cage motor con- 
sists of laminated iron and the squir- 
rel-cage conductors. These conductors, 
photo above, recess into slots in the 
laminated core. All conductors of a 
squirrel-cage rotor are mechanically 
and electrically connected by end rings. 
The axial conductors and their end 
rings make up a unit structure bearing 
a close resemblance to a squirrel’'s cage. 
Smaller rotors generally have their 
cage conductors and end rings die cast 
into the rotor. Another cage fabrication 
technique, generally reserved for larger 
machines, involves brazing or welding 
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Stator field 


Stator of 3-phase motor is 
shown here as three coils. 
After magnetic field is es- 
tablished, peak of field ro- 
tates from coil to coil, in 
sequence. Rotor-cage metal 
bars and end rings are not 
connected to outside power 


Rotor current 


Current is induced in rotor 
windings as magnetic field 
of each stator coil builds up 
and collapses. At standstill! 
this induced current is same 
frequency as power supply 
te stetor, much like that in 
@ static power transformer 


Stotor field 
not shown 


Rotor field 


But induced rotor current 
produces its own magnetic 
field. This, in turn, through 
the action of repulsion and 
attraction, twists the rotor 
in an attempt to catch up 
with retating stator field 
..» but never quite makes it 


Squirrel-cage rotor runs 
slower than rotating field 
since latter must continually 
overtake and cut rotor wind- 
ings. This speed difference 
is called motor slip and is 
necessary for induction of a 
torque-producting current 


Consider these various torques when selecting induction motors 


There are several terms that must be understood to 
make any analysis of motor operation. Perhaps the 
most fundamental is torque. 

Torque is the turning moment at 1-ft radius ex- 
pressed in lb-ft. It is a measure of the motor’s ability 
to do work. Following are the various torques met 
in induction-motor calculations. 

Locked-rotor torque (also called breakaway or 
starting torque) is minimum torque a motor will de- 
velop at rest, for any angular position of the rotor, 
with rated voltage and frequency applied. 

Full-load torque is the value necessary to produce 
rated hp at full-load speed. In pounds, at 1-ft radius, 
it equals the hp times 5250 divided by full-load speed. 
Example: A 500-hp 1760-rpm motor has the following 
full-load torque: 5250 * 500/1760 = 1493 lb ft. 


Accelerating torque is the net difference at any 
speed between torque required by external load and 
that developed by motor. It’s this torque that ac- 
celerates the motor and connected load. 

Breakdown torque is maximum torque a motor will 
develop at rated voltage and frequency, without an 
abrupt drop in speed. This is sometimes incorrectly 
called the maximum or pull-out torque. 

Starting and breakdown torques vary as the square 
of the applied voltage. Example: Motor has 125% 
of full-load torque when started on full voltage; then 
line voltage is cut to 85% normal. Resulting starting 
torque: (85*/ 100°) (125%) = 90.2% of full-load torque. 

Caution: Make sure the starting or accelerating 
torque available at reduced voltage is large enough 
to start and bring the connected load up to speed. 


rotor conductors to end rings. Die- 
casting technique has trimmed time 
and dollars from cost of manufactur- 
ing cage rotors. Experiments with 
aluminum die casting of rotor cages 
started in the early 30’s. During World 
War II the copper shortage helped 
stimulate development of workable 
cage-casting methods using aluminum. 

Rotating field developed in the in- 
duction motor is key to unit's torque 
and speed characteristics. This mag- 
netic field has a definite polarity de- 
pending on the momentary direction 
of current flow. Thus, magnetic field 
within stator varies both in strength 
and direction. It’s the cutting of rotor 
conductors by this magnetic field that 
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produces a current in the cage wind- 
ing, which in turn develops torque. 
With rotor stationary, the motor is 
in effect a transformer having a short- 
circuited secondary. At standstill, 
heavy currents at line frequency flow 
in the cage conductors. Recall from 
your high-school physics how under 
such conditions a conductor tends to 
move at right angles to the magnetic 
field? So too, a tangential force, or 
torque, is exerted on the rotor peri- 
phery and rotor attempts to turn in 
same direction as rotating field. One 
significant factor that limits torque 
developed is cage-winding resistance. 
If enough torque is developed, rotor 
accelerates to some definite speed at 


which the turning effort equals re- 
tarding effort of load. Rotor never 
reaches speed of rotating field since 
relative motion between rotating field 
and rotor (slip) induces the all-nec- 
essary cage current. As load is ap- 
plied, slip increases. To reverse di- 
rection of rotation, interchange any 
two phase connections to the stator. 

Speed of ac induction motor is de- 
termined by frequency, f, in cycles per 
second; percentage slip, s; number of 
poles, n. Running speed of motor is: 


100 8 120 f 
100 n 


In squirrel-cage motors, slip ranges 
to 5% of the synchronous speed. 
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On start and at low 
speeds, current 
hugs top of bers; 
cage resistance and 
torque are high 


Despite simple construction, the squirrel cage motor 
can be built to yield a variety of operating charac- 
teristics. Most common designs are NEMA standcard- 
ized and classified as Designs A, B, C, D, F. Basically, 


INDUCTION MOTORS 
NEMA Design B or equivalent 
96 


94 


92 


90 


Full lood efficiency, % 


| full load 


68 
100 300 S500 700 9300 


Motor rating, hp 


Motor efficiency 
and rotor losses 


In simple terms, efficiency is 
measure of motor’s ability to 
convert electrical input into 
mechanical power. 

Recognized induction-motor 
losses: stator no-load iron, 
stator copper, stray load, 
rotor copper, friction and ro- 
tor windage. 

Internal torque developed 
by squirrel-cage motor is 
linked to rotor losses. In a 
wound-rotor motor, losses in 
resistor are also included. 


Double-deck slot: 
At iow speeds most 
current flows in 
top bors, keeping 
effective ohms high 


Design D 
Conductor area is 
kept small. Effec- 
tive bar resistance 
is about same from 
zero te top speed 


Rpm, % synchronous speed 


NEMA 
design D 


+ 


design C 
NEMA 
design F 


° 50 100 150 200 250 300 
% tuli-load torque 


BREAKDOWN TORQUE varies in nu- 
mercial order with the above letters. 
Breakdown for B slightly less than A 


torque characteristics and locked-rotor current are 
the factors that distinguish one design from another; 
see typical torque curves, above. Design-letters’ al- 
phabetical order relates to breakdown-torque value. 


Modern motor protection includes check on 
winding and bearing temperatures 


Motor protection of large units is 
generally handied with relays fur- 
nished on motor control equipment. 
Current relays protect against short- 
circuits; thermal overload relays check 
on excessive overloads; time-delay un- 
dervoltage relays guara against pro- 
longed operation of large units at low 
voltage. 

It's often wise to consider additional 
protection of motor, say from internal 
faults and excessive temperatures. If 
motor is unattended or motor stoppage 
will not seriously affect production, 
protective devices can shut down the 
motor atitomatically when a danger- 
ous condition crops up. Where pro- 
duction loss is a serious factor, arrange 
protective devices to give advance 
warning of an approaching dangerous 


condition. 

Relay setup detects excessive stator 
temperatures resulting from heavy 
overloads, high ambient temperatures 
and too frequent starts-and-stops. 


Also, temperature detectors are a guide 
for maximum safe loading. For motors 
1000-hp and larger, temperature de- 
tector is generally imbedded in stator 
winding. On smaller motors, a bimet- 
allic disk-thermostat is mounted on 
stator winding. 

For large motors operating at high 
voltage, consider protection against 
lightning surges and fast-opening cir- 
cuit breakers. One simple method is 
with capacitors connected from line to 
ground at machine terminals. They 
serve to adjust rate of rise of surge 
voltage. 

Differential relays protect motor 
from extensive damage caused by a 
fault within motor, also minimize dis- 
turbance that such a fault projects to 
remainder of power-distribution sys- 
tem. NEMA switchgear standards sug- 
gest differential protection on motors 
above 500 hp when rated voltage is 
above 5000; above 1500 hp when rated 
voltage is from 2200 to 5000. 
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Part-winding full-voltage 
starting cuts first cost 


Principal edvantages of reduced-volt- 
age starting methods are incorporated 
in part-winding full-voltage increment 
starting. No auto-transformers or re- 
sistors are needed. But motor must 
have a stator with at least two wind- 


Space heaters are an accessory that 


protect windings against moisture dur- 
ing motor shutdown. Typical heaters 
have a total capacity about 0.1% to 
0.5% that of machine rating and gen- 
erally operate from a low-voltage 
source. Space heaters maintain ma- 
chine temperature well above dew 
point, preventing condensation on 
windings. In both open and totally en- 
closed designs, mount heaters inside 
the motor enclosure. 

Motor nameplates contain import- 
ant information like voltage, hp, am- 
perage, and, in addition to other items, 
a code letter. This code letter indicates 
the locked-rotor kva per hp. Letters 
run from A through V with the ex- 
ception of J, O and Q. Multispeed 
motors are generally marked with code 
letters designating the locked-rotor kva 
per hp for the highest speed. For 
specific values corresponding to vari- 
ous code letters see Mg 1-2.15, avail- 
able from NEMA. Code letters are a 
desirable yardstick of values for start- 
ing currents. 

Nameplate data are important in 
motor installation, operation and 
maintenance. To make full use of 
them, ask the motor manufacturer for 
a record card with each unit purchased. 
The card, containing space for entering 
nameplate data, is a valuable aid in 
keeping tabs on the motor. 

Full-voltage starting would be used 


on all_motors if there were not some 
serious limitations. First, the motor 
must be mechanically strong enough, 
with coils braced to withstand stresses 
produced by full-voltage starting. 
Most modern motors comply with this 
basic requirement. Next, the driven 
machine must be able to withstand the 
motor’s full starting torque. Finally, 
the motor’s locked-rotor current must 
not exceed power-company limitations. 
This is a serious consideration, especi- 
ally where motor is located some dis- 
tance from utility primary. 
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Start: Close /-2-3 
Ling 


Run: Close 4-5-6 


600 

= Motor torque at 

500 + full voltage. 

400} Motor ave | 

2 0 I for torque i 

0 20 40 60 80 100 


of synchronous speed 


PART-WINDING setup applies full voltage to various stator circuits singly until all 


3 
Motor 
Line seater 


Run Open 2-3-5-6-7 


Close /-4-8 


ings that are paralleled when operating. are energized. Motor accelerates smoothly since line is not opened during startup 


600 T 
= 
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5 
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‘% of synchronous speed 
FULL-VOLTAGE is preferred where power source allows kva inrush, Utility may want 
reduced-voltage starting to limit starting current to fixed percent of full load 


Stort 
8 Close 2-3-5-6-7 


8 600° 
= 
400} Motor kva~ + 
300 
Motor torque at 
200} full voltage 
3 100) +4 
lofor torque 
# 0 
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% of synchronous speed 


AUTOTRANSFORMER reduces voltage on starting. Transferring to full voltage at 75% 
synchronous speed interrupts current. Generally used on hand-operated compensators 


Start Close /~2-3, then 4-5-6, 


finally 7-8-9 


SERIES RESISTANCE 


(or reactor) 
raising motor kva and torque by steps when uninterrupted starting current is wanted 


Start: Close /~2-3 
4-5-6 


provides 


Run: Open 4-5-6 
Close: 7-8-9 


% full-load torque, kvo 
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closed transition from start to run, 


e, kvo 


% fyll-lood torqu 
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DELTA-STAR arrangement used widely in Europe, seldom in this country. Motor starts 
star and runs delta. Results are equal to starting on autetransformer's 75% tap 
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Rotor-winding resistance 


Resistance of rotor winding plays an impor- 
tant part in fixing speed-torque characteristics. 
This resistance is set in the squirrel-cage 
motor. But in wound-rotor unit, winding leads 
carry through slip rings to adjustable resistors 


AGCOEFCGH 


Synchronous speed, % 


TYPICAL SPEED-TORQUE curves, above, illustrate change 
thet occurs os external resistance is added inte the 
roter cirevit, Ne resistance for curve A, resistance was 
increased in steps to obtain curves shown at 8B through H 


PenroRmance 


If torque, speed and slip character- 
istics rule the squirrel-cage motor 
out, consider the .. . 


Basic difference in the construction of squirrel-cage and 
wound-rotor induction motors lies in the rotor. Both de- 
signs use the same stator. 

Rotor design provides for connecting rotor windings 
through slip rings to external control resistors. Reasoning 
behind this arrangement reverts to the fact that resistance 
of rotor winding has a marked effect on torque developed 
at any speed. To get a high starting torque at a low starting 
current requires a high-resistance rotor winding. To de- 
velop low slip at full load, with high operating efficiency 
and moderate rotor heating, calls for a low-resistance rotor. 
The wound-rotor slip-ring motor offers a practical means 
of approximating both these conditions. 

Wound-rotor motor has a rotor winding with the same 
number of poles as the stator. Rotor winding connected to 
an external resistor has its effective resistance varied by 
an external controller. Through such a manual controller, 
or series of magnetic contactors, varying amounts of the 
external resistance can be shorted out. Speed-torque curves 
for different resistance steps are illustrated, /eft. 

It is possible to build into a squirrel-cage rotor any 
amount of fixed resistance. And it is possible to match any 
of the wound rotor’s performance curves with a squirrel- 
cage unit. In ‘such a setup, however, there would be no 
practical way to change the value of rotor resistance. 

The ability to change rotor resistance externally has 
these advantages: (1) Motor can start with optimum sec- 
ondary resistance, giving maximum starting torque per 
ampere. Switch can be made to optimum running resistance 
for normal full-speed operation. (2) Motor can operate 
at reduced speed. Example: Fan driven at any selected 
speed down to 50% of synchronous. 

Motor torque and current inrush are controlled by 
amount of resistance placed in rotor’s external circuit. Gen- 
eral plan calls for hclding starting inrush to about 150% 
or less, and not exceeding 125% average accelerating cur- 
rent. The operating point for a given value of external re- 
sistance is determined when motor torque exactly balances 
load torque. This point is the intersection of load- and 
motor-torque curves. For a given resistor value, speed can 
vary widely if load torque, voltage or other conditions vary. 

Controllers for wound-rotor motors come in three gen- 
eral types: (1) manual drum controller with resistors for 
separate mounting (2) motor-operated secondary control 
with resistors for separate mounting (3) magnetically 
operated primary (stator) and secondary (rotor) control. 
In the latter type, resistors are generally separately mounted 
above 400 hp. 

First two types generally require separate primary con- 
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Here are 4 reasons why wound-rotor motors pay off 


1 Speed control 


Induction motors having a 
wound-rotor readily pro- 
vide speed variation down 
to 50% full speed, 40% 
rated hp. Speed adjustment 
is handled by secondary re- 
sistors, may be manual or 
automatic. Units well 
adapted to regulating out- 


2 Starting torque 


Where high torque and 
low kva are needed to start 
heavy loads on power sys- 
tems with limited capacity, 
consider the wound-rotor 
motor. Used for recipro- 
cating compressors, plung- 
er pumps and other appli- 
cations that may often be 


3 Heat dissipation 


With high-inertia loads, 
like chippers and hammer 
mills where extremely high 
slip losses must be dissi- 
pated in getting motor up 
to speed, the wound-rotor 
motor may be preferred. In 
a squirrel-cage unit these 
losses must be dissipated 


4 Cushioned peak loads 


Wound-rotor induction 
motor provides high-slip 
operation allowing you to 
take advantage of flywheel 
effect on peak loads. Large 
chipper and crusher motors 
are sometimes operated 
with some rotor resistance 
cut in on control just to 


put of centrifugal pumps started under a heavy load by the rotor of the motor provide high slip for unit 


Adjustable-speed ac commutator motor 


83 Al \ 

Rotor winding of this adjustable speed ac commutator motor (labeled 1, 
' 11, 111 in sketch) connects to power supply through slip rings. Rotor 
In also carries a regulating winding similar to that of a dc generator (No. 4 in 
sketch) Three sets of brushes ride the commutator. 

Stator winding, /, 2 and 3, connects to brushes. When brushes A/-B/, 
A2-B2 and A3-B3 are adjacent on commutator, stator windings are short- 
circuited and motor operates as a straight induction unit. At no load 
the motor revolves at synchronous speed. 

However, as each pair of brushes is separated, stator winding is fed 
a voltage from commutator, which varies with the distance between 
brushes. At no load, rotating field cuts stator winding, inducing a voltage 
equal and opposite that impressed by brush shifting. The speed im- 
mediately changes from the synchronous value. So motor speed can be 
altered by changing brush position, under either local or remote control. 


A3 4 | 


62 A 


trol. But in contrast to squirrel-cage starting, wound-rotor 
motors always use full-voltage across-the-line starting. 
Resistor classification by NEMA for secondary control 
is a function of motor duty. Classes range from an inter- 
mittent-duty resistor, designed for 5-sec operation out of 
each 80 sec, to one carrying a continous-duty rating. Re- 
sistor class also determines the approximate value of current 
inrush. Resistor steps are usually arranged so average ac- 
celerating current is about 125% of full-load value. 
Secondary resistors are grouped in three phases, each 
phase having the same total resistance and the same number 
of steps. It is impractical to arrange resistance steps having 
less than 5% speed variation. For motors rated above 10 
hp, resistors in the average wound-rotor control are: (1) 
Class 134, 135 and 136 for starting duty. (2) Several in 
Class 150 or 160 grouping, for intermittent duty, as on 
cranes and hoists. (3) Class 93, 94 and 95 for speed regu- 
lation where resistors are rated for continous operation. 
Continous-duty resistors are generally designated for fan 
or machine duty: (1) The fan classification is a variable- 
torque application where the rotor current is about pro- 
portional to speed. This type is used with centrifugal pumps, 


POWER * JUNE 1955 * REPORT ON MOTORS 


centrifugal compressors and fans. (2) Machine duty is an 
arbitrary name given to constant-torque applications where 
the current remains about constant throughout the speed 
range. Reciprocating pumps, and compressors use this type. 

To install the correct resistors in the rotor controller, 
a control manufacturer must know the load torque re- 
quirements. In the everyday installation, the practice is to 
start a wound-rotor motor with all the external resistance 
in the circuit. This holds current inrush to a minimum. 
Resistance sections are then progressively cut out until 
the desired operating speed is reached. 

Application. In the power field, compressors, plunger 
pumps and production machinery are generally driven by 
wound-rotor units. They are well suited for applications 
that must start loaded or that require high starting torque 
and low starting currents. Also, with high inertia of the 
driven machine, the wound-rotor motor has a decided ad- 
vantage over the squirrel-cage. 

Wound-rotor motors are often applied where continous 
operation at reduced speed is required, as with pumps or 
draft fans. Speed stability is generally unsatisfactory below 
50% of synchronous speed. 
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56 TYPE, PERFORMANCE 


Synchronous or induction? 
Here's your practical guide 


Synchronews motors can be used for any application a 
NEMA design-8 squirrel-cage motor will handle. But 
whether a synchronous motor should be used is another 
motter. Cost-wise, here's a handy rule: Synchronous 
motors are less expensive than squirrel-cage if rating 
exceeds 1 hp per rpm. But this doesn't take into account 
the higher pf and efficiency of the synchronous motor. 
These two factors ore important in low-speed motors. 


synchronous 
1000 + 
4 
2 
800 + + + 7 
§ 600 = + 
+— +———- + — —+—— - 
synchronous of induction 
400 


200 


3600 1800 1200 900 720 600 5I4 450 400 360 
Synchronous speed, rpm 


Sqvirrel-cage motors rarely do a good job below 500 
rpm because of low pf and efficiency. For especially low- 
starting kva, where controllable torque, kva or variable 
speed is wanted, either a wound-rotor or constant-speed 
motor with slip coupling may be used. Pf and efficiency 
ef today's 3600-rpm squirrel-cage motors are excellent 
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H—Typical high-speed synchronous motor 
L— Typical low-speed synchronous motor 


TYPICAL TORQUE-SPEED CURVES for synchronous motor. In 
all, there are 6 important torques, to some extent inter- 
dependent, which determine motor’s ability to start, ac- 
celerate and pull the connected load into step. Motor 
must also run through load peaks in its design limits 


Synchronous mofors 


Besides having high efficiency and 
top torques, synchronous mofors 
will improve over-all plant pf 


Look upon modern synchronous motors as double-duty 
units—efficient means for converting ac electrical energy 
into mechanical power plus a practical way to correct power 
factor. Synchronous motors may be applied to any load that 
can be successfully driven by a NEMA design-B squirrel- 
cage motor. And there are certain type loads to which a 
synchronous motor is particularly well suited. 
Construction is quite different from the induction motor 
in that the rotor consists of a series of dc-excited poles. 
Physical makeup of motor may be broken into five parts: 
(1) Frame supports and protects the motor. It is built 
in horizontal and vertical types and in various protective 
enclosures for indoor or outdoor service. (2) Stator contains 
magnetic core and stator windings, which connect to ac 
power supply to provide the rotating magnetic field. (3) 
Rotor includes the spider, field-pole windings, and the 
amortisseur winding. Field poles, excited from a dc source, 
interlock magnetically with the rotating stator field when 
machine is operating. (4) Exciter is a dc generator. It 
furnishes de magnetizing current through the collector rings 
to the field windings. Exciter may be driven by the syn- 
chronous motor or a separate power source. (5) Amortisseur 
makes the motor self-starting, like a squirrel-cage unit. 
Operation of the synchonous motor resembles the squir- 
rel-cage induction machine. When 3-phase ac is applied 
to stator winding, a rotating magnetic field is set up. As in 
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FIELD EXCITATION for this synchronous motor is supplied 
by the dc generator located atop motor. On startup, 
motor field winding is kept closed through a discharge 
resistor. After amortisseur winding brings rotor close 
to operating speed, the dc is applied automatically 


do double duty 


an induction motor, the manner of winding the stator 
determines the number of north and south poles. Any one 
pole will move two complete pole spaces during one ac cycle. 
For each stator pole, there is a corresponding rotor pole. It 
is the magnetic attraction between the revolving stator pole 
and the field pole that causes the rotor to turn, 

When motor is running under a steady load, there is no 
relative motion between stator flux and rotor poles. But 
if load is increased the relative position of both fields 
changes. Flux between rotor and stator can be likened to 
linking rubber bands. Visualize the rubber bands stretching 
with increased load. 

If rotor is driven by an external prime mover, rotor poles 
may get ahead of the stator poles and the motor will operate 
as a synchronous generator, pumping power back into the 
ac lines. 

Torque may be represented in any motor-load analysis 
as either the turning effort developed by the motor or the 
resistance to turning exerted by the load. Torques are 
often expressed in lb-ft, although the more general ex- 
pression is as a percentage of the full-load torque. Syn- 
chronous motors have many important torques, which 
determine ability of the motor to start, accelerate, pull con- 


nected load into step and to operate through anticipated 
peak loads within design limits. These torques are termed 


starting, accelerating, pull-up, pull-in, synchronous, and 
pull-out, Starting or breakaway torque is that developed by 
the motor at the instant of starting. Accelerating torque is 
developed between standstill and puli-in. Pull-up torque is 
the minimum developed between standstill and pull-in. 
Pull-in torque, a term unique to the synchronous motor, 
occurs during transition from slip-speed to synchronous. 
Synchronous torque is that existing during operation. Pull- 
out torque is the maximum steady-state torque built up by 
the motor for one minute before it pulls out of step because 
of overload, caused by the driven unit. 
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How the amortisseur winding 
starts the rotor turning 


AMORTISSEUR CAGE is a permanently short-circuited 
winding having its bars uniformly distributed around 
rotor's periphery. As in the squirrel-cage winding of an 
induction motor, all bers are joined to end rings. In 
synchronous generator, cage dampens rotor oscillations 
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STATOR COIL Is C-D; cage winding A-8. Stator coils pro- 
duce @ magnetomotive force pushing main flux through 
air gap into pole and spider, back through adjacent pole, 
air gap, and stator core. Stator magnetic field reacts with 
field around rotor cage causing counterclockwise rotation 


Torque 


18] 50 100 
Synchronous speed, % 


HIGH-RESISTANCE CAGE produces high starting torque, but 
a low pull-in torque, making it tough for motor te pull 
load into synchronism. Double-cage rotor, on other hand, 
gives about 20% higher torque with 10 to 15% lower 
current inrush at start than with single-cage rotor 
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Part-winding starting gives smooth increment starts in two 


Typical field control, /eft, energizes the de field 
to pull rotor into synchronism as it comes up 
to speed. Once in synchronism, motor runs at 
constant speed if load torque does not exceed pull- 
out torque. When started at full voltage, motor 
will pull 300 to 600% rated current. This presents 
a voltage-dip problem that is being licked through 
part-winding technique, see sketch p 89. It also 
prevents voltage disturbances from a circuit open- 
ing, as when using autotransformers. 
Compressor-drive speed-torque curves, facing 
page, illustrate a 3-step part-winding on a 75-hp 
257-rpm 208-v motor driving a refrigeration unit. 
Flour-mill drive curves, far right, are for a 4-step 
part-winding setup on a 450-hp 225-rpm 2200-v 


motor serving as the drive for mill lineshaft. 


Use full-voltage starting wherever possible to keep initial cost down 
and simplify motor control required 


Synchronous motors are not self-start- 
ing; so they are built with a damper 
or amortisseur winding. With the field 
coil shorted through a discharge re- 
sistor, the damper winding acts like 
a squirrel-cage rotor, bringing the rotor 
practically to synchronous speed. At 
that point the dc field is applied and 
the motor pulls into synchronism, pro- 
viding it has developed sufficient pull- 
in torque. Once in synchronism, the 
motor runs at constant speed so long 
as load torque does not exceed maxi- 
mum or pull-out torque. If it does, 
motor drops out of synchronism. 
Driven unit is often started unloaded. 

Amortisseur winding develops 
most of the starting and accelerating 
torque. It consists of a partially dis- 
tributed cage winding with bars im- 
bedded in the field-pole faces. These 
bars are short circuited at each end by 
end rings. Varying the number, loca- 
tion and resistance of the bars has a 
sizable effect on torque « and kva input. 
Often a double cage is used, made up 
of a row of shallow bars and a row of 
deep-set bars. These may have sep- 
arate or common end rings. 

Aim in using a double-bar is to get 
a uniformly high value of starting and 
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accelerating torque. The shallow cage 
has high resistance, low reactance ; deep 
cage has low resistance, high reactance. 
At standstill the slip frequency equals 
line frequency so the high reactance of 
the deep cage forces most of the in- 
duced current to flow through the shal- 
low-cage high-resistance bars resulting 
in high starting torque. 

As rotor comes up to speed, slip 
frequency decreases and with it the 
impedance of the deep cage. This per- 
mits more of the induced current to 
flow through the deep-set low-resist- 
ance bars, resulting in high torques as 
rotor approaches pull-in. 

Starting methods. Torques required 
on starting for salient-pole industrial 
synchronous motors range from 40 to 
200% of full-load torque. For a given 
starting torque, the starting kva in 
percent of full-load kva increases as 
the ratio of pull-in to starting torque. 
Since starting kva of synchronous 
motors often taxes capacity of power 
supply, extreme care must be taken in 
analyzing starting conditions. These 
include system capacity, torque re- 
quirements, starting kva and method. 

For reasons of lower first cost and 
ultimate simplicity, use full-voltage 


starting wherever possible. However, 
some installations require a reduction 
in starting kva. So scan the suggested 
starting methods outlined for squirrel- 
cage motors on p 89, 

It's fundamental that enough torque 
must be developed to start and accel- 
erate the load properly. On some high 
starting-torque applications, the motor 
need not start on the first step where 
part-winding, reactor or resistor start- 
ing is used. Additional increments are 
applied until the motor starts and ac- 
celerates. Any such method reduces 
the mechanical shock on driven equip- 
ment. And on regulated systems it 
permits restoration of normal voltage 
before the next torque and kva step. 

Part-winding starting has all the 
advantages for synchronous motors we 
outlined for squirrel-cage motors on p 
89. Use it where torque requirements 
or power-supply limitations make two 
or more starting-current increments 
desirable. For part-winding starting, 
the stator must be wound with two or 
more parallel circuits. These are 
switched separately and successively 
on the line in starting the motor. 

Application rules that always hold 
are difficult to establish. We can, how- 
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ever, outline some general thoughts to 
serve as a preliminary guide in selection 
of synchronous motors. 

Where very low starting kva, con- 
trollable torque or variable speed are 
required, a synchronous motor and a 
slip coupling may be used. At 3600 
rpm, synchronous motors may be used 
from 2000 to 5000 hp. Above that 
range they should be first choice. At 
1800 rpm it is questionable whether 
synchronous motors show any advan- 
tage above 1000 hp. In lower ratings 
they may be used to improve pf. 

In the range from 500 to 1200 rpm, 


Pumps often use vertical- 
type synchronous motors. 
Electrical characteristics 
are the same as for a hori- 
zontal drive, but mechani- 
cal problems are somewhat 
different. Vertical motor 
must have a thrust bearing 
capable of handling entire 
weight of pump and motor 
rotating elements. Thrust 
bearing may be ball, spher- 
ical-roller or pivoted-shoe 
type. Reverse overspeed 
protection requirements 
may be higher than stand- 
ard. Example: A motor 
driving a pump under high 
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any motor slated for continuous duty, 
and rated 700 hp and above, could 
well be synchronous. From 200 to 700 
hp in this speed range, the choice de- 
pends on value of pf improvement, en- 
ergy cost and operating hours. Be- 
cause of low efficiency and pf, induc- 
tion motors should rarely be used for 
operation below 500 rpm. Synchronous 
motors are built to operate at unity 
and leading pf and with good effi- 
ciencies down to 72 rpm. 

For direct connection in ratings 
above 200 hp and speeds below 500 
rpm, the synchronous motor should be 


head may be reversed and 
driven by the pump when 
the power fails. Protective 
device disengages motor 


first choice for compressors, grinders, 
mixers and chippers. As indicated in 
the selection chart, p 92, direct-con- 
nected motors, 100 hp and above, oper- 
ating at 500 rpm or less, should usually 
be synchronous. 

Remember that, though leading-pf 
motors are less efficient than unity-pf 
types, they ‘do double- duty. Whether 
they should be used depends on the 
specific need for pf correction, One 
exception is motors that require ex- 
ceptionally high starting, pull-in or 
pull-out torques. Here unity-pf motors 
may pose undesirable design angles. 


Here’s a quick construction comparison between induction and synchronous motors 


leeches ctl 


Motor part 


Squirrel-cage 


Wound-rotor 


Synchronous 


Stator winding 


Random or form-wound insuloted 


A 


coils placed in slots 


or form-wound insulated 
coils placed in slots 


Construction similar; for equal rating 
there are usually less coils 


Cage winding carries both starting 
and running current 


Form-wound coils connect to slip 
rings on rotor shaft 


Cage winding for starting; de excit- 
ing winding carries running current 


Three rings connect rotor winding to 
external resistors 


Two rings connect field winding to 
dc source 


Air gap 


3 to 5 times greater than induction 
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56 TYPE, PERFORMANCE 


Runhing winding in stotor 


Storting winding 
‘ 


Capacitor-start 


Capacitor holds current in start winding out of phase with 
running current. Centrifugal switch opens at about 80%, speed 


Both windings remain 
_ circuit 


.Rotor 


Capacitor-run 


Capacitor always remain in circuit. Being a form of 2-phase 
motor, this type is quieter, vibrates less than split-phase 


Capacifor-type single-phase induction motor 


In the early days of alternating current, electrical distri- 
bution was generally single-phase and often at 133 cycles. 
So application of large single-phase motors was more com- 
mon than today. Modern 3-phase distribution has populari- 
ized the polyphase motor for all but low hp applications. 

Starting method is a major consideration since single- 
phase squirrel-cage motors are not self-starting on a single 
running winding. All single-phase units, other than the uni- 
versal type, must have an auxiliary means for developing 
starting torque. 

Basic types of single-phase motors include shaded-pole, 
universal, split-phase, capacitor, repulsion-start, synchron- 
ous. With the exception of universal, synchronous, and 
some forms of the repulsion design, they all run as induc- 
tion motors. Following types found in integral sizes: 


Split-phase design is the simplest. It has a squirrel-cage 
rotor and two stator windings spaced 90 electrical degrees 
apart; see sketch. Auxiliary or starting-winding poles are 
physically halfway between main winding poles. At start, 
both windings are in parallel across the line. When rotor 
reaches about 75% full-load speed, a centrifugal switch 
opens the auxiliary winding circuit. Design of auxiliary 
winding is such that current in it is out of phase with 
current in main winding. This differential is just enough 
to produce a magnetic field like that in a 2-phase motor. 
Split-phase motors have low starting torque, high starting 
current. They are applied to small fans and unit heaters. 

Repulsion-start design was the first commercially suc- 
cessful single-phase motor built in integral size. Rotor wind- 
ing connects to commutator. Heavy starting torque di- 


Repulsion-start or capacitor-start? 


Trend today is for wider use of capacitor motors. 
Yet many power men prefer repulsion-start designs 
for certain applications. Comparing the two types, 
capacitor-start has same type of centrifugal switch 
used in split-phase motors. So while this mechanism 
is simpler than in repulsion-start, it nevertheless has 
moving parts, bearing surfaces and contacts subject 
to wear and deterioration. 

Repulsion-start motor has brushes and a commu- 
tator that require periodic attention. This is a big 
drawback in the minds of many engineers. Yet for 
practical operating results, both designs are thor- 
oughly reliable and operate satisfactorily. 
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— 
Copacitor Squirrel-coge 60 
winging squirrel coge 

Centrifugal switch 

— 

— 

| | 


_Distributed winding in stator slots 
Starting winding, 9O deg 
from running winding 


Centrifugal switch 


Squirre/-coge winding in rotor siots 


Split-phase 


Like capacitor motors, this design has two windings in the 


Stator 
winding. 


Ring short- circuits commutator bars just before brushes ore 
raised during stort 


Repulsion-start 


In some designs, brushes are lifted automatically after the 


stator. One is running or main winding, other for starting bars are short circuited. Others let brushes ride on commutator 


fits most needs 


minishes as motor comes up to speed. If provision is made 
to short circuit commutator at about 75% of synchronous 
speed, motor operates as an induction unit. Applications 
include compressors, pumps, stokers, blowers. 

Capacitor-start motors use a modified auxiliary winding 
and centrifugal switch with a capacitor in series to give 
good starting characteristics. This design has been avail- 
able for many years but was not widely manufactured till 
the coming of the electrolytic dry-type capacitor. Today 
it is used interchangeably with the repulsion-start type. 

Variations of this design include the capacitor-run motor, 
which has the capacitor permanently connected in series 
with the auxiliary winding. In the same family is the 
capacitor-start-and-run motor which has an electrolytic 
capacitor in series with the auxiliary winding only during 
the starting period. A liquid-filled capacitor is permanently 
in series with the auxiliary winding. 

Reversing rotation of many single-phase motors simply 
requires interchange of leads on either the auxiliary or 
running winding. Repulsion-type motors can be reversed 
by reconnecting the field winding or brushes. 

Performance of single-phase designs varies with the 
particular motor. Permanent capacitor motors have very 
low starting and pull-in torques; about 50% of full-load 
torque. They also have a rather low full-load speed. Load’s 
torque needs must be checked carefully before applying this 
design since torque required to accelerate load may exceed 
that developed by motor. 

Split-phase designs boast starting and pull-in torques 
from 150 to 230% of the full-load value. Capacitor-start 
and capacitor-start-and-run motors have starting torques 
from 350 to 450% of the full-load torque. Pull-up value 
is about 200% of the full-load torque. 

Repulsion-start motors have starting torques in the 350 
to 550% range. Their pull-up torque is slightly less than for 
capacitor start motors, but their starting-currents are less 
than in any other single-phase design. 
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Here’s why all above motors 
need auxiliary starting means 


Single -phose squirrel~coge motor 


| 


Full-iood 


| 
| 


60 80 
Synchronous speed, % rpm 


Starting method to get rotor turning and up 
to speed is a basic consideration for all single- 
phase motors. Above curve shows the speed- 
torque relationship when only the running 
winding is in the circuit and some outside 
means is used to bring rotor up to speed. 

Actual curve for a two-winding motor shows 
a starting torque over 100% full-load value 
because of auxiliary winding. Note from curve 
that once motor reaches 75 to 80% full-load 
speed, the main winding develops sufficient 
torque to operate motor alone. 

If auxiliary winding remains in circuit after 
motor is up to speed (switch sticks closed) re- 
sultant torque of both windings is less than 
that of running winding alone. In addition, the 
auxiliary winding would in time burn out. 


Commutoated 
Ac winding in rotor 
— source siots 
4 Vers 
‘ 
| 
| | | am 
| 
| | 
a | = 
| 
| 
vee 
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Armature 
Interpole --- 
winding 


Series 


HIGHER FIRST COST plus the additional maintenance required 
ere facters you should consider in any de motor applicetion 


Where high starting 
torque is needed, and 


speed can be regulated. 


Main held 


For traction, bridges, 
hoists, gates, car dumpers 


Main field 


Shunt field 


stant speed. Used on 
geared elevators, punch- 
presses, plunger pumps 


Dc motor applications continue to climb 


The de motor is far from a dead duck. 
Pendulum started swinging in its fa- 


A few words about de motor size: 
Rule of thumb says that maximum 


vor during the late 30s, after many 


economical size is not exceeded so long 


years of drifting the other way. There 
are two reasons for this rebirth of 
interest. First, a growing need for ad- 
justable speed throughout industry. 
This should increase as we move 
closer to the automatic factory. 
Second, the development of highly ef- 
ficient, low-maintenance rectifiers. 

Today's industrial plants seldom 
consider generating de for their power 
needs. Mg sets or rectifying equipment 
is now being located alongside pro- 
duction machines. Short dc leads are 
run directly to the motor. 

Where to use. The de motor is 
used where an ac motor won't do a 
satisfactory job. Remember, dc motors 
are a premium-priced product, espe- 
cially in the larger sizes. But they 
offer topnotch adjustable speed, effec- 
tive and simple control of torque, ac- 
celeration and deceleration. Even with 


as product of horsepower and speed is 
less than 1.5 million. Voltage-wise, 
think in terms of 250 volts for units 
up to 500 hp, 600 v for 600 to 1000 hp, 
700 or 900 v above 1000 hp. 

Classes. De motors are divided into 
3 classes: series, shunt and compound. 
In all three the armature is practically 
the same. Main difference between 
motors is in field coils and hookup. 

Series design is simplest of the three. 
Since armature and field are in series, 
latter is wound with conductors large 


enough to carry armature current 
without big losses. High ratio of no- 
load to full-load speed leads to using 
the series motor in hoist and traction 
work where the speed must vary in- 
versely with load. Example: Low- 
speed lift operation is wanted on a 
hoist. But when moving the empty 
hook, a high speed is desirable. Inher- 
ent speed regulation of the de motor 
gives this with minimum of control. 
But’ this same speed characteristic 
makes it necessary to positively con- 
nect motor to load through couplings 
or gears. A series motor without load 
will race at high speed. In larger sizes, 


Standards for this mill motor were devel- 
oped by a NEMA-AISE (Association of 
Iron and Steel Engineers) group. Suited 
for outdoor use without added protection, 
it is available from 7.5 to 200 hp, 
equipped with roller bearings. An over- 
flow sump reduces the possibility of over- 
greasing. Horizontal split allows frame to 
be swung back for armature removal. 


the limitations of a commutator they 
can and do handle tough duty cycles. 
Need for critical speed adjustment and 
continuous processes often finds dc 
motors operating in tandem with 
speeds of each unit changing propor- 
tionally over a wide range. 
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TYPE, SUPPLY 
Dependability of modern rectifiers 
| stimulates wider use of dc motors ee - 
~*~ 
- cArmoture 4 4 
a able speed is needed, and i 
=} — starting conditions are 
moderate. Fans, centri- 
ef 
For high starting torque 
Series field combined with fairiy con- 
Mill motor for heavy-duty outdoor service 
is 
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New industrial dc motor bows in 


t For some time manufacturers have been taking 
a hard look at their de motors with an eye to 
ee possible areas for design improvements. Need 


3 
tue) | § 


follow. 


for change arose from the growing emphasis on 
adjustable speed throughout industry. Right 
now manufacturers are coming out with new 
designs and NEMA standards will undoubtedly 


* New motor in the 1- to 200-hp range has a 


dripproof enclosure and Class B insulation. It 


will be rated for a 60-C rise. And in line with 


— 


5 rerating of ac designs, p 77, there will be more 
= hp in a given frame. 

Voltage rating is also in for revision, Old de 
80 units generally carried a 115- or 230-v tag. 


These new fellows will be labeled for 120- or 


0 


20 40 60 80 WO i20 


the series motor will be destroyed on 
runaway by centrifugal force. 

To prevent dangerous changes in 
field strength, series motors are some- 
times modified to include a small 
shunt winding strong enough to pre- 
vent motor reaching excessive speeds 
without changing characteristics. 

Shunt motors have their armature 
and fields in parallel, giving essentially 
constant field strength and motor 
speed. This design is used both for 
constant speed (little application to- 
day) and adjustable speed jobs. In 
constant-speed, variation between no 
load and full load is 5 to 12%. 


140 160 180 200 
Percent of full-lioad current 


plants call for more adjustable speed 


Speed of a shunt motor is adjusted 
with a rheostat in field circuit. This 
adjustment may be as much as 2 to 1 
on small units at moderate speeds, but 
decreases with larger ratings and high- 
er speeds. A final point: Torque varies 
directly as armature current. 
Compound-wound motor is a com- 
bination of series and shunt. For 
drives needing fairly high starting 
torque and reasonably constant run- 
ning speed, the compound design fills 
the bill. Shunt field, usually the pre- 
dominating one, is paralleled with 
armature. Series field is in series with 
armature. By varying  series-field 


How voltage variations affect dc motors 


Voltage change Full-load Full-load | Start torque, Max over- Temp rise; 
from normal speed, % amp, % |% run torque | load cap., % full load 

SHUNT 

10% low -5 +11% 

10% high +5 —8, +15 +15 2 

20% high +10 -—17 +30 +30 2 

COMPOUND 

10% low +11% —16 3 
10% high +6 —8% 415 +15 2 

20% high +12 —17 +30 +30 2 


1: Main field, commutator ond armoture higher 


3: mein field lower; commutator, armature higher 


2: main field higher; totor, 


240-v, closer to the generator voltage ratings: 
more practical to change motor than generator. 


strength, speed regulation can be in- 
creased to that of a series motor. 
Because of series winding, compound 
motor speed is not as constant with 
varying loads as the shunt motor. 
Normal shunt design varies less than 
10% from no-load to full load. In con- 
trast, compound varies about 25%. 
Commutating or interpoles are 
used on most de motors. They are 
small windings between the main 
poles. Their job is to hold the neutral 
on the armature so _ fixed-position 
brushes won't spark. Coils of these 
poles connect in series with armature. 
Commutating poles do not com- 
pletely neutralize effects of armature 
reaction, so compensating windings are 
used for severe applications, These are 
low-resistance windings in series with 
interpoles, and inserted in a slotted 
section of the main poles, . 
Power supply for de motors is now 
generally made up of a number of de 


conversion points close to load centers. 


Local rectifiers with short de second- 
aries have replaced central conversion. 
Mg sets and rectifying equipment fol- 
low the packaged theme. In large ap- 
plications, the packages are full-fledged 
unit substations with ac circuit-break- 
er equipment, stepdown transformer, 
de conversion unit, de breakers. 
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Six ways to control motor speed 


Adjustoble resistor - Armoture 


00 coils 


ADJUSTABLE RESISTOR for series motor varies armature, 
fleld current. Speed holds constant only under steady load 


Shunt —~ 
resistor 


aries field cous 


SHUNTING RESISTOR placed across the field winding in- 
creases speed of series motor beyond full-lioad value 


Shunt tield 008 


SHUNT-MOTOR speed can be cut below normal full-load 
point by armature resistance, similar to the series motor 


FIELD CONTROL of speed is most economical and seatis- 
factory. Rheestet is small since current is about 5% total 


Generotor 


VARIABLE VOLTAGE CONTROL using individual dc gener- 
ater is efficient way te get speed from sero to maximum 


Contactor. | 


- 
broking 
resistor 


DYNAMIC BRAKING setup hes co resistor across the 
armature te slow moter. Field coils are kept energized 


PERFORMANCE 


| T T 
| Shunt motor 


Percent of full-lood speed 


—— 
| lL | 
20 40 80 100 120 
Counter emf generated, percent of 
rated line voltage 


SPEED CHARACTERISTICS of dc motor lean heavily on counter 
voltage generated. This voltage opposes the line voltage ane 
is almost directly proportional to speed. Line voltage eq 

the counter voltage plus armature voltage drop. For shunt 
motors, armature drop is about 10% of the main line voltage 


Starting methods show little change. 
But brush studies continue in quest 
of still better commutation 


In their most fundamental form, starters for dc motors 
consist of a resistor inserted in series with the armature 
to limit starting current. As machine speeds up, motor 
counter voltage increases, allowing resistance to be cut out. 
Counter voltage opposes the applied voltage and limits cur- 
rent flowing through the armature. 

Generated voltage is a function of speed and is non- 
existent at standstill. So the only factor limiting current 
flow through the armature at standstill is the small re- 
sistance of winding. If a dc motor were placed across the 
line, as an ac unit is, the high current would overload the 
brushes. This leads to heavy commutator sparking, fol- 
lowed by damaging flashover. Motor controllers generally 
limit armature current on starting to 200% full-load value. 

Shunt fields of compound and shunt motors are connected 
directly across the line on start; armature current is limited 
by a resistor. A motor requiring speed control by field 
weakening generally has a separate contact on the controller 
which shorts out field rheostat for maximum starting torque. 

Keep in mind that a dc motor does not have a break- 
down torque like a squirrel-cage motor. As motor slows 
down, torque increases and may damage driven machine 
if adequate controls are not provided. For quick stopping, 
use dynamic braking. This requires a resistor across arma- 
ture terminals, allowing motor to operate as a generator. 

Commutator is the one obvious physical difference 
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Industry is now demanding more of 
the de motor than ever before. Engi- 
neers are designing for faster changes 
in speed, current and voltage in the 
battle to increase production. Exam- 


Efficient commutation leans heavily on brush selection and correct setting 


Metol brushes 


| Current Collecting Moteriais | 


| Carbon brushes | 


ple: Reversal time for comparable [ } ma | 
steel-mill equipment has been reduced Bronze Copper Copper Copper P 
to half that of 10 years ago. graphite graphite Bronze gauze leat Graphite Carbon 
Faster rates-of-change in load re- 
quirements directly affect commuta- a f T 
tion. It becomes necessary to adjust dc Mechon Electro| | Graphite ‘eatin Arti Graphitic Electro Coke 
machines for transient as well as ico! copper | | impreg ficial cordon | | grapmtic | corbon 
Cc noted 
steady-state loads. For complete data min aed 
on adjusting commutation from brush Lane 
i Non Dense 
ay , p 82. 
Brush selection in many cases is still 
subject to on-the-job results before Low High cross 
most suitable type is found. Chart, EA bound eet Leo 
right, lists the many types available. 
See text below for selection informa- fee Synthetic 
tion. Check data available from brush Very a High |] High Low bokelite bokelite 
check records of similar machines. 


between the de and ac motor (One exception: ac adjustable 
speed commutator motor, p91). Made up of a series of 
copper segments that connect to the armature winding, the 
commutator is in effect a rotating rectifier. Its main job 
in life is to permit picking off the unidirectional loops of 
ac currents generated in the armature. 

Over the years, both the commutator and brushes have 
been the subject of intense study aimed in one direction: 
how to reduce maintenance and lengthen brush life. Actu- 
ally, proper brush selection is almost as important as 
proper selection of the motor. Yet there is no pat formula 
for selecting the grade best suited for a machine. Even at 
this late date there is not enough know-how on tap con- 
cerning properties of brush materials and machines to make 
exact predictions as to what will occur in practice. Ulti- 
mate test of brush suitability must be made in machine 
itself. Even a high-quality brush may perform well in one 
machine and fail in another. 

All brushes are made from four general classes of ma- 
terials, chart above. These are carbon, electrographite, 
graphite and copper graphite. 

Carbon brushes are less costly and generally restricted 
to machines of lower current density and speeds than are 
found in modern equipment. But since many machines are 
in service today that are comfortably within this range, 
the material still enjoys wide industrial use. Carbon grades 
give excellent results where (1) cleaning action is needed 
at low peripheral speeds (2) mica is flush and it is imprac- 
tical to undercut (3) strong oxidizing fumes are present 
and (4) brush-cost economy is a major factor. 

Electrographite has the same base as carbon but is 
processed at high temperatures in an electric graphitizing 
furnace. Treatment produces significant changes in mate- 
rial’s characteristics, increasing its electrical and thermal 
conductivity while rendering it softer yet very tough. This 
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change, as applied to brushes, develops a material low in 
friction, nonabrasive, resilient (ability to ride the commu- 
tator without bouncing), cool running and capable of carry- 
ing more current than carbon grades. Material loses its 
abrasiveness in the graphitizing process and so electro- 
graphite brushes have little or no cleaning action. 

Graphite brushes are readily distinguished from black 
carbon grades by their silvery appearance and soft flaky 
structure. High quality graphite for brushes is a mined 
product, in contrast to carbons manufactured from base 
materials. In manufacturing graphite brushes, it is not 
necessary to use high temperatures. As a result it is easy 
to add any wanted amount of cleaning materials. One valu- 
able property of this class of brush is that its abrasive ac- 
tion may be altered without change in grade. 

Here's a fine point: Most graphite grades are made so 
the resistance between heel and toe is considerably greater 
than lengthwise resistance. This adds to brush commutating 
ability since it tends to suppress circulating currents in 
brush face without increasing contact drop. 

Copper-graphite brushes are a mixture of powdered 
copper and graphite, pressed together and baked at rela- 
tively low temperatures. Copper-graphite grades are pri- 
marily designed for slip rings or commutators having high 
currents at low voltages. Their low contact drop and high 
current capacity recommend them for low-voltage gener- 
ators designed for electrolytic processes. Abrasive actions 
inherent in metal brushes are dependent on the proportions 
of copper; the more copper, the greater the abrasive action, 

High copper content increases current capacity and con- 
tact drop. In selecting copper-graphite brushes, contact 
drop and commutator film are always factors because with 
heavy currents, heat loss at brush contacts may be high. 
Commutator film should be as thin as consistent with satis- 
factory operation; see Power, February 1955, p 130. 
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Use this guide when selecting enclosures for large motors 


Type enclosure 


Dripproof 


Ventilating 


accessories 


None 


On-the-job considerations 


Minimum recommended protection except 
for slow-speed or compressor motors 


$1.00 


Splashproof 


Install in moist locations, especially 
where subject to water splashing 


$1.15—50-C rise 
$1.30—40-C rise 


Pipe-ventilated 
(self-powered) 


Inlet or 
discharge 
duct; or both 


Sum of pressure drops in ducts and filters 
must not exceed motor rating limits 


$1.25—50-C rise 
$1.40—40-C rise 


Pipe-ventilated 
(outside blower) 


Motor-driven 
blower; ducts 


Provides motor with clean or cool air. May 
be used in some hazardous areas 


Self-ventilated 
with air or 
inert gas 


Inert gas; seals; 
cooler; protective 
devices 


Install inert gas type in explosive areas 
where there is no source of safe air 


Weather- 
protected 


Filters 
optional 


For all outdoor applications. Modern finishes 
make it well suited for corrosive areas 


$1.25—50-C rise 
$1.40—40-C rise 


Motor selection: study load torques and 


There are two important factors in getting any motor- 
driven load started: (1) the speed-torque characteristic 
of motor and load (2) moment of inertia or WK’. (W is 
weight and K the radius of gyration). Value of load’s WK* 
affects length of starting period, which in turn determines 
motor heating; see Power, July 1950, p 104. 

Motor rating in hp alone is generally inadequate when 
selecting units for large drives. Horsepower is indicative 
of a motor’'s torque at rated speed and during irregular load 
cycles or pulsating loads, There are many applications 
today where a given motor may be able to drive a load 
after the load has been brought up to full speed. But the 
motor may not be able to develop enough torque to break 
the machine from rest or accelerate it. So for many ma- 
chines, torque is the determining factor in motor selection. 


under load would require prohibitive torques. And even if 
the torque were available it might wreck the machine. 

3. Machines that should be started unloaded. This per- 
tains to any of the above machines possessing a high 
moment of inertia. If started without unloading, a high 
accelerating torque is needed, in addition to the load torque. 
This would cause overheating of the squirrel-cage rotor 
of induction motor or cage winding of synchronous motor. 

4. Machines which must be started tully loaded. Some 
production machines cannot be started unloaded. In others, 
any deviation from planned starting increases rather than 
decreases torque needs under normal operating conditions. 

Torque needs of many machines must often be modi- 
fied to meet the values available in the practical motor. 
There are two practical ways to cut load torque require- 


~ Lead rating is a prerequisite to motor selection. Start 
by classifying machines according to starting-load con- 
ditions. Here's how this shapes up: 

1. Machines that can be started partly unloaded. Typical 
are reciprocating machines, like air and gas compressors, 
where static torque needs are high and the pull-in torque 
varies with type of unit. 

2. Machines that must be started unloaded. Here the 
material being processed completely blocks motion after 
machine stops. Attempting to start a unit of this type 


ments on starting: (1) if possible, unload the driven ma- 
chine (2) reduce the machine friction. In the second method, 
the answer may be proper lubrication. Typical is the 
adoption of hydrostatic lubrication for major bearings, 
see Power, Dec 1951, p 81. This means introducing oil 
under pressure beneath the shafts before attempting to 
start. Sometimes use of rolling-contact bearings will make 
a sizable reduction in starting-torque needs. 

Another approach in certain applications is use of a load 
cushioning device like the fluid coupling. But if this is 
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Percent of rated torque 


Percent of rated rpm 
set 
Centrifugal pump, discharge closed 
Reciprocating compressor, bypassed 
Gyrotory crusher, empty 
Ball mill, loaded 


Cold rolling mill, loaded 


OOOOOO® 


Axial-flow pump, discharge open 


SPEED-TORQUE curves for typical loads. Flywheel effect and 
the time required for load acceleration are neglected here 


ambient conditions 


impractical, and the design of the machine prevents un- 
loading, then the required torque must be built into the 
motor. It then becames the motor builder’s problem. 

Unloading methods vary with specific machines. For 
reciprocating compressors, general practice is to close the 
discharge valve, diverting fluid through a bypass. This 
reduces the backpressure from the receiving line, thereby 
minimizing torque required to turn unit over. 

When operating speed is reached,and an adequate lube 
film established over all sliding and rotating parts, re- 
ducing torque needs somewhat, the discharge valve is 
opened and the bypass closed. 

Other factors to consider in connection with the load 
are outlined on pp 74-75. Selection chart, facing page, 
is helpful for large motors. Also, see Power, October 1953, 
pp 112-113. 

Summary of motor characteristics, right, brings together 
many of the performance characteristics we have been dis- 
cussing throughout this report. 

Power source should be carefully scrutinized before 
selecting any large motor, Determine the limitations im- 
posed on starting kva by the supply utility. If motor is on 
an unregulated line, or a long distance from a regulated 
source, remember that voltage drop may prevent motor 
from coming up to speed: quite important with large motors. 
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Summary of motor characteristics, applications 
Polyphase motors 


Speed 


regulation 


GENERAL-PURPOSE SQUIRREL-CAGE (Design B) 


Drops about 
for iarge to 5% 
for small sizes 


HIGH. TORQUE 


Drops about 3% 
for lange to 6% 
for small sizes 


HIGH-SLIP SQUIRREL-CAGE (Design D) 


Drops about 10 
to 15% from no 
load to full load 


Speed 


control 


None, except 
multi - speed 
types, designed 
for 2 to 4 fined 
soeeds 


SQUIRREL -CAGE (Design C) 


None, except 
multi - speed 
types, desi: 

for 2 to 4 fined 
speeds 


None, except 
multi - speed 
types, designed 
for 2 to 4 fixed 
speeds 


LOW. TORQUE SQUIRREL-CA 


Orops about 3% 
for lange to 
for small sizes 


WOUND- ROTOR 


With rotor rings 
short - circutted , 
drops about 
for lage to 5% 
for small sizes 


SYNCHRONOUS 


None, except 
multi-speed 
types, designed 
for 2 to 4 fined 
speeds 


torque 


100% for large, 
275% tor 
4-pole unit 


Breakdown 


torque 


| Applications 


200% of full load 


Constant-speed service where 
Starting torque is not excess 
ive, Fans, Ddlowers, rotary 
Compressors, and centrifugal 
pumps 


250% of full load 
for high-speed 
to 200% for low 
speed designs 


Comstantapeed where fairly 
high starting torque is required 
infrequently with starting cu- 
tent about 550% of full load, 
Reciprocating pumps and com 
pressors, crushers, etc, 


2% to 30% of 
full load, de 
pending on weed 
with rotor resis- 
tance 


GE (Design F) 


200%, Will use 
ally not stall 
wit! loaded to 
man, torque, 
which occws at 
Stands! 


Constant-speed and high start- 
ing torque, if starting is not 
too frequent, and for highoeak 
loads with or withou fly 
wheels, Punch presses, 
shears, elevators, etc. 


50% of full load 
for high-speed 
to 90% for low 
speed designs 


135 to 170% of 
full load 


Constant-speed service where 
Stating duty is light Fans, 
blowers, centrifugal pumps 
and similar loads 


rotor resistance. 
Speed vanes im 
versely as load 


Up to 3008 de 
pending on ex 
ternal resist 
ance in rotor cit- 
cult and how 
distibuted 


Where high starting torque with 
low starting current or where 
limited speed control is fe 
quired, Fans, centrifugal ant 
Plunger Compressors, 
Conveyors, hoists, cranes etc. 


None, except 
special motors 
designed fo 2 
fixed speeds 


40% for slow 
to 160% for me 
dium-speed 80% 
pt, Speciais de 
velop higher 


For constantspeed service, 
direct comection to slow 
speed machines ant where 
power-factor comection is re 


De and single-phase motors 


Varies inversely 
as load, Races 
on light loads 
and tull voltage 


SHUNT 


Hig, Varies as 
Square of voltage. 
Limited by com 
mutation, heating 
line capacity 


High. Limited 
by commute 
tion, heating 
and line co 
pacity 


Where high starting torque is 
quived and speed can be regu 
lated, Traction, bridges, hoists, 
gates, dumpers, car retarders 


Drops 3 to 
from no load to 
full load 


COMPOUND 


Good, With com 
stant field, varies 
divectiy as voltage 
to 
ture 


High, Limited 
by commula 
tron, heating 
and |ine ce 
pacity 


constant adjustable 
speed is required ad stating 
Conditions are not severe, Fans, 
blowers, centrifugal pumps, con- 
veyors, wood and metal -working 
machines elevators 


Drops 7 to 
from no load to 
full load de 
pening On 
mount of com 
pounding 


SPLIT-PHASE 
Drops about 10% 


from mo load to 
full load 


CAPACITOR 


Higher than for 
shunt, depending 
on amount of com 
ing 


Where high starting torque and 
fairly constant speed is required. 
Plunger pumpa, punch presses, 
shems, bending rolls, geared 
elevators, Conveyors, hoists 


150% tor 
large to 
200% for 
small sizes 


Constant-speed service where 
starting 1s easy, Small fans, cen 
trifugal pumps and |ight-cunning 
machines, where polyphase is 
not walabie 


Drops 5% 
for lange to 10% 
fo small sizes 


COMMUTATOR.TYPE 


Orops about 
for ange to 10% 
for small sizes 


190 to 350% of full 
load depending on 
| design ant size 


Constant -speed service for any 
Starting duty and quiet operation, 
where polyphase current cannot 
be wed 


Repulsion in- 
duction, none. 
Brush shufting 
types, 4to lat 
full load 


Constant-speec service for any 
siating duty where speed control 
and polyphase current 
Cannot te used 


160 
= | 200% of load 
o 2 40 #+%60 100 
| Speed can be re when rotor 
duced to 50% by sip tings we oe 
short circuited 
| 
J 
Constant | Unitypt motors 
17%;. 
Specials up to 
ing on control 
and load 
Any desired | 
range depend- | 
ing On design, | 
type of system | | ae 
| 
| Any desired | High.Limited 
tange, depend- | by commuta- 
| ing on design, | tion, eating 
type of contro! and line ce 
_— 
| None 75% for lange to 
sires 
1508 for | 
jarge to | Ree 
e 200% for 
| 250% tor lage to | 150% for 
| 30% for small large to 
| 250% for 
omall sizes 
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[OPERATING CONDITIONS 


What are “usual” service conditions for a motor? 


NEMA classifies seven service conditions as “usual”, under which 
a@ general-purpose 40-C rise motor (defined below) will operate 
satisfactorily. Conditions are: (1) ambient temperature not over 
40 C (2) voltage held within +10% of nameplate rating (3) 
frequency variation within +5% (4) combined voltage and 
frequency swings stay within +10%, while frequency does not 
exceed 5% variation (5) motor not more than 3300 ft above sea 
level (6) atmospheric conditions—dust, moisture, dirt, fumes— 
do not seriously intefere with motor ventilation (7) all belt, 
chain and gear drives are solidly mounted. 

What is a general-purpose motor? It’s simply an open motor 
having a continuous 40-C rating, available in standard sizes and 
with standard operating characteristics. In contrast, a special- 
purpose motor is one designed for a particular application and 
has special mechanical or electrical construction. Definite-pur- 
pose unit is any motor designed, listed and offered in standard 
ratings with characteristics suitable for use under service condi- 
tions that vary from the usual. 
ig The term service factor enters the picture at this point since 
it affects the ultimate loading of certain motors. This factor is 
defined as a multiplier which is applied to a motor’s normal hp 
rating to indicate maximium permissable loading. Service factors 
apply only to 40-C rise motors. Service factor ranges from 1.4 
for fractionals to 1.15 for integral motors above 2 hp. Motors 
with a 50- or 55-C allowable rise do not have a service factor. 


These codes and standards help in motor selection 


NEMA Standards (MG-1-1955) are voluntary standards of the 
National Electrical Manufacturers Assn. They include, among 
other things, the frame sizes, torque characteristics and ratings. 

AIEE Standards concern fundamentals, such as temperature 
rise, rating methods, insulation classification and test codes. ASA 
Standards are prepared by the American Standards Assn repre- 
senting manufacturers, distributors and consumers. Their major 
motor standard is C-50 (Rotating Machinery) which is in sub- 
stantial agreement with current NEMA Standards. 

National Electrical Code is an ASA Standard sponsored by the 
National Fire Protection Assn. It is a minimum requirement 
* aimed at safeguarding persons and property from accidents. 

Underwriters Laboratories Inc is an independent testing or- 
ganization. They examine and test materials and systems, keeping ‘ 
an eye peeled for accident hazards. They enter the motor field 
in labeling explosionproof and dust-explosionproof motors. 


POWER wishes to thank motor manufacturers and engineers through- 
out the country not only for supplying illustrations but for much 
helpful advice and criticism in the preparation of this report. 
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FOUR MOTOR-OPERATED GATES, 54x54 in., cast iron, bronze 
mounted, are installed in sluiceway-discharge ends of hydro- 


Sluice gates 
replaced while 
plant operates 


& Enciveers of the Rodney Hunt Machine Co had to replace 
four sluice gates without interrupting water flow to a hydro 
plant of the Connecticut Power Co. Water to run the plant 
comes by canal from a dam-formed reservoir on the Farm- 
ington River near Unionville, Conn. The former wooden 
gates closed four sluiceways through the dam in their intakes, 
held against frames by the weight of water back of the gates. 

High maintenance. In winter, it was difficult to keep these 
gates and frames from freezing as ice had damaged them. 
Finally, after many years of service, their condition required 
replacing them. Rodney-Hunt 54x54-in. cast-iron bronze- 
mounted gates were installed in the discharge ends of the 
sluiceways. To simplify this job, the old gates were left 
closed until the new were in place. 

Gate space could be cut in the downstream face of tlie 
heavy masonry dam, see photo above, to install the gates 
without endangering dam stability. A_ reinforced-concrete 
structure, built in the sluiceways’ discharges and anchored 
in the dam, supports the gates. A control platform, as part 
of this construction, provides a foundation for the four gate- 
hoist pedestals. 

A 26-conductor cable ran from the powerhouse to the dam 
1% miles away to control the opening and closing of the old 
gates and to indicate gate positions. Each Limitorque elec- 
tric-gate operator for the new gates needs 13 wires for its 
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allowed 
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plant dam. Placing gates in the downstream face of the dam 


installing them without interfering with operation 


MOTOR-DRIVEN OPERATOR, coupled to hoists of two sluice 
gates, can be run from the dam or powerhouse, | 2 miles away 


control and the gate position indicator, If each gate had 
its own electric operator and signal system, a second 26- 
conductor cable would have had to be installed. 

Saving this cable cost presented another problem that was 
solved by coupling the hoists of each pair of gates to a single 
operator. This was possible because each electric operator 
could develop ample power to handle two gates. The gates 
are now pushbutton operated from the dam or from the 
powerhouse, Selsyn-transmitted signals show the powerhouse 
operator the position of the gates at all times. 
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Demineralizing plant at Louisiana Power Station has cation 
units on left, vacuum deaerator in center and anion units 


at right. 


Tanks for regenerant acids and caustic are at ex- 
treme right. Controls, pumps and test equipment are housed 


Large demineralizing plant saves 
labor with automatic regeneration 


Lovisiana Power Station of Gulf States Utilities recently in- 
stalled reliable 3500-gpm two-bed system to take care of high- 
pressure 100%-feedwater- makeup byproduct - power plant 


Louwiana Power Sration of Gulf 
States Utilities recently added 1,800,000 
lb per hr in steam capacity to its plant. 
The new boilers operate at 1500 psi and 
950 F. Steam from these units goes to 
turbines for byproduct power produc- 
tion. Exhaust from the turbines sup- 


By ROBERT H MARKS, The Permutit Company 


plies process steam to neighboring 
industries at 135 psi. There is no con- 
densate return, so boilers must be 
supplied with 100% makeup feedwater. 

Raw-water supply to the plant comes 
from either wells or the Mississippi 
River. Analyses of these waters are 
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shown in the table on the facing page. 
River water is first clarified. 

High makeup rate plus high-pressure 
boiler operation called for a reliable, 
flexible feedwater-treatment system ca- 
pable of producing an effluent extremely 
low in total dissolved solids and residual 
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Regenerant 

Cation exchange 
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Vacuum 
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CO, removal 
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Rinse Backwash 

egenerant 

Anion exchange 
unit 


4. Demineralized 


Nome. States..Utilities 


Water, Max 


1. Average Mississippi River Water 

2. Maximum Mississippi River Water 

3. Average Well Water (Design Conditions) 
imum 


Operating flow diagram of the demineralizing plant. Deaerator is evacuated by 
three-stage steam-jet ejectors—condensate from third stage is sent to waste 


Baton ROUGE 6. 


meet high-quality needs. 
Demineralizing plant, insta 
take care of the new boilers, is d 
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out evaporators. And exhaustive pilot- 
plant studies showed that either river 
or well water could be demineralized to 


led to 
esigned 
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Anolyses of treated waters ore typical of results Any @ with reference to specific constituents are covered separately. 
Parts per million (ppm) as CaCO, 
Calcium Ca++ 52.5 75.0 2.0 oF 
Magnesium Met + 20.5 24.6 1.2 - 
Sodium aNd Potassium wet 76.3 163.4 170.0 - 
__Total Cations 149.3 263.0 173.2 = 
Bicorbonate HCO,~ 0.0 0,0 
Carbonate 40.3 40.3 36.6 
Hydroxide | On- 10.3 10.3 @ ad 
Chloride 60.6 197 «6 2.1 
Sulfate $0,-- 34.4 45.3 2.1 
Total Anions: |__147.2 | 259.6 | 173.0 
Total Hardness 73 99.6 pre 
Alkalinity A (Methyl Orange) 50.6 50.6 168.4 
aa Alkalinity B (Phenolphth | 30.5 30.5 16.4 - 
pe Non Carbonate Hardness | 23.6 49.0 0 - 
; Sodium Alkalinity | 0 0 165.6 - 
Carbon dioxide CO, 0.1 
Silica $10, 5 6 25 0.3 
Color - - - - 
_Total Solids (Cations + SiOx) 155.6 271.4 214.6 2.0 
pl | 10.5 10.5 j 
silica. Economic considerations ruled to operate on either well water or clari- 


fied river water. But cost for new well 
facilities was less than cost of duplicate 
Mississippi River softening and clari- 
fication plant. And chemical costs for 
demineralizing well water is less. So 
plant now operates on well water 


Basically, the new demineralizing 
plant consists of eight cation exchang- 
ers, two vacuum deaerators, eight anion 
exchangers and necessary automatic 
controls, instruments and regenerating 
equipment (see Fig. 1 and 2). Permu- 
tit Q, the styrene-base resin in the 
cation unit, exchanges hydrogen ions for 
the calcium, magnesium and sodium 
ions present in the raw water, thus form- 
ing acids corresponding to the anions 
present. 

Carbonic acid formed from the bicar- 
bonate immediately breaks down to 
form water and carbon dioxide. Vac- 
uum deaerators remove this carbon 
dioxide along with any dissolved oxygen 
present. 

Permutit S-1, the highly basic anion 
exchange resin in the anion units, re- 
moves the sulfates, chlorides, silica and 
residual carbon dioxide and replaces 
them with hydroxyl ions. Hydrogen and 
hydroxyl unite to form water. The 
result is an effluent equivalent in quality 
to distilled water. Last column in the 
table shows guaranteed effluent analysis. 

The plant is outdoors with the oper- 
ating areas enclosed. These include in- 
struments, controls, pumps and mani- 
fold valves on the exchanger units. Fig. 
1 shows a general view of the plant. 

Resin regeneration is the heart of 
any demineralizing system. The ion- 
exchange process takes place automati- 
cally as long as the resins are in the 
regenerated state. When the useful ex- 
change capacity is exhausted, the resin 
must be restored to its original state. 

lon-exchanger regeneration is a 
lengthy routine usually entailing eight 
or nine separate operations. Some of 
these call for preparation and handling 
of acid and caustic solutions of various 
strengths. Manual regeneration is, 
therefore, quite involved and subject to 
human error. And to get satisfactory 
results, units must be properly regener- 
ated. To add to this, effects of an im- 
proper regeneration are cumulative, The 
following regeneration, even though 
properly done, does not erase the ill 
effects of the previous improper one. 
This may eventually cause a noticeable 
drop in exchanger capacity. 

Automatic regeneration insures good 
results at all times, It also reduces 
the amount of labor needed to run the 
plant. This allows more time for such 
important tasks as determining ion-ex- 
changer capacity endpoints, checking 
plant operating records, performing rou- 
tine water analyses and, in general, su- 
pervising the over-all automatic opera- 
tion. The demineralizing plant at this 
Gulf State Utilities station is complete- 
ly automatic, including preparation of 
the regenerating solutions. 
Regeneration here may he termed 
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~ Anion fast rinse recycle 


Dilution worer supply 


Mixing chamber 


we? 


valve 


Regeneration systems for cation- and anion-exchanger units. 
There are four main methods for automatic cation-resin re- 


Demineralizing plant has highly flexible regeneration setup 


pushbutton automatic, Primary control 
is by metered gallonage set to a silica 
endpoint on the anion units and to a 
sodium endpoint on the cation units. 
The meter contactor actuates an an- 
nunciator when preset gallonage is 
reached. Operator then initiates auto- 
matic regeneration by pressing unit's 
control button. When an annunciator 
has signalled completion of regenera- 
tion, the operator can place the unit 
back on the line by pressing another 
control button. 

Cation regeneration jis usually done 
with a solution of dilute sulfuric acid 
to remove accumulated cations of cal- 
cium, magnesium, sodium, etc, and re- 
place them with hydrogen ions. This 
plant, however, was designed to use 
either sulfuric or hydrochloric acid, or 
a combination of the two. Complete flex- 
ibility was necessary to provide most 
economical operation when using either 
well or river water, Chemica] reclaim- 
ing helps cut regeneration cost. 

The well water contains mostly sodium 
carbonate and bicarbonate. Total hard- 
ness, sulfates and chlorides are prac- 
tically zero. Sulfuric-acid cation-ex- 
changer regeneration with acid reclaim- 
ing is particularly adaptable to this 
type of water, Low hardness means that 


With Without With Without 
Degasification 

CAUSTIC COSTS for anion regeneration 

with and without the vacuum deaerator 


relatively high acid concentrations can 
be used without getting calcium-sulfate 
deposits in the cation-exchanger bed or 
in the reclaiming apparatus. 

River water presents a different prob- 
lem. Calcium ions from the river supply, 
concentrated in the cation-exchanger 
bed, would precipitate as calcium sul- 
fate when unit is regenerated with 
strong sulfuric acid. Stepwise regen- 
eration solves this problem. First, dilute 
acid is used, with gradual increase of 
the concentration as calcium ions are 
gradually discharged from the bed. 


generation, three methods for automatic anion-resin regenera- 
tion. Anion units can also be regenerated by manual operation 


Acid reclaiming with this setup proved 
impractical. 

Hydrochloric acid has a definite ad- 
vantage for river-water operation, and 
costs only a little more than the step- 
wise procedure with sulfuric acid. Cal- 
cium chloride formed during regenera- 
tion is highly soluble and deposits do 
not form in the cation units and the 
reclaiming equipment. So acid reclaim- 
ing can be used. 

In all, four main regenerating meth- 
ods are possible—all automatic: (1) 
sulfuric-acid injection with acid reclaim- 
ing (2) hydrochloric-acid injection with 
acid reclaiming (3) hydrochloric- and 
sulfuric-acid injection with hydrochlor- 
ic-acid reclaiming (4) regeneration with 
all fresh sulfuric acid in three separate 
strengths without chemical reclaiming 
(see Fig. 3 and 4 for regeneration 
setup). 

In a typical regenerating cycle, back- 
washing takes about seven minutes. 
This water goes to the cooling tower as 
makeup. Reclaimed acid is then 
pumped into the cation unit and out the 
slow rinse line to the acid waste basin. 
Pump shuts off when low level in re- 
claimed-acid tank is reached. 

The next step is introduction of 5% 
fresh acid. When dilution water flow 
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4 Backwash water goes to cooling-tower makeup. Rinse water can go to reclaiming 
tanks, to waste-disposal facilities or to the cooling-tower basin for makeup 


WG 


Four of the eight cation units with the acid-reclaiming tank to the left. Vac- 
uum degerators are in background. Cation controls are in shelter next to units 


is at a safe value, the strong acid inlet 
valve opens and the acid pump starts. 
Acid and water flow into the mixing 
chamber, through the exchanger and 
out the slow rinse line. Acid flow is 
metered, and when a preset total flow 
is reached, acid and dilution water 
valves close. Controls reset for injection 
of higher acid concentration for the 
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next step. When the required volume 
of acid has been delivered, the acid 
pump stops and valves close. 

Slow rinse flow is controlled by a rate- 
set valve and measured by a flowmeter 
in the rinse line. Rinse water goes to 
the acid-waste basin until acid reclama- 
tion starts. This can begin anywhere 
between the start of the last acid-injec- 


tion step and the start of the fast-rinse 
step in the regeneration cycle. 

When reclaiming acid, rinse flow is 
diverted to the acid reclaiming tank 
until high level is reached. The remain- 
ing rinse goes to the cooling tower 
basin as makeup. 

Upon completion of the fast rinse, the 
unit signals that it is ready to return 
to service. All timers and counters 
automatically reset for the next regener- 
ation cycle, 

Anion regeneration js done with a 
warm caustic-soda solution, Caustic re- 
moves accumulated anions from the 
resin and restores it to its original 
hydroxide form. Two independent sys- 
tems are provided (see Fig. 3 and 4). 

One system is completely automatic 
and includes three regeneration meth- 
ods: (1) Reclaimed caustic comes first, 
followed by fresh 5% caustic solution. 
Both are automatically heated to about 
130 F before injection. (2) Reclaimed 
caustic is followed with fresh caustic 
at a higher concentration, (3) All fresh 
caustic is introduced in two steps of 
increasing concentration, 

The other system, a standby one, 
must be operated manually. Caustic 
would be injected cold in that thermo- 
static controls would not be functioning 
when automatic controls are not in serv- 
ice, so steam heat would be off. 

In regeneration cycle, backwash 
water goes to cooling tower as makeup. 
Unreclaimed caustic rinse goes to waste- 
treatment basin. When solids in caus- 
tic rinse water drop to same level as in 
raw water, the rinse water is sent di- 
rectly to the cation inlet for reuse. This 
recycling step is continued until anion 
unit effluent is of the desired high 
quality. The quantity of rinse water 
normally sent to waste is reduced as 
much as 50% by this recycle step. 

Vacuum deaeration removes carbon 
dioxide from the water going to the 
anion units during normal operation. 
The deaerator reduces residual free car- 
bon dioxide to about 2 ppm, thus light- 
ening the anion-exchanger load consid- 
erably. 

Bar chart on facing page compares 
caustic costs with and without degasi- 
fication for both raw-water sources, 
Chemical cost difference is most striking 
for the high-bicarbonate well water. 

Forced-draft degasification could have 
been used to remove carbon dioxide. 
But this would saturate water with oxy- 
gen, which must later be removed by 
deaerators. And well water has zero 
dissolved oxygen. So more logical ap- 
proach was to use equipment to remove 
oxygen or keep it at zero as: well as 
remove carbon dioxide. The vacuum 
deaerator can reduce oxygen in the river 
water to about 0.1 ppm. 
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To choose a power plant we must study its location and costs. 
With nuclear-fired plants we find new items to consider, while 
some conventional ones drop out of the picture. To get our feet 
on the ground, let's look at. . . 


Nuclear plant location and economics 


By HENRY C SCHWENK, Henry Pratt Company 


and ROBERT H SHANNON, United Engineers and Constructors, Inc 


Tue Two pHases covered in this ar- 
ticle are probably the most debatable. 
In five to 15 years when a number of 
nuclear power plants have run for a 
time, many of our questions will have 
been answered and the unknowns un- 
covered, These two phases are (1) 
plant location and safety, and (2) eco- 
nomic evaluation. 

Plant site, safety. Main factors con- 
sidered in locating a nuclear plant 
include: 

1, Nearness to load center or exist- 
ing transmission system. 

2. Condenser cooling-water supply: 
(a) river or lake (b) cooling tower and 
water for makeup. 

5. Containment of any accident that 
might spread radioactivity to plant sur- 
roundings by wind, and surface or un- 
derground waterways. 

4. Exclusion area reasonable dis- 
tance between nuclear plant and nearest 
populated area—tied closely to item 3. 

5. Reasonable accessibility for: plant 
personnel, hauling in equipment, ship- 


ping and receiving he«vily shielded 
radioactive materials. May need evalua- 
tion of roadway, railroad and dock fa- 
cilities. 

6. Radioactive waste disposal—short- 
time storage, long-time burial, possible 
market for some radioactive material. 

7. Radioactive-gas dispersion to at- 
mosphere. 

8. Probability of tornadoes, hurri- 
canes, earthquakes—needs study of past 
history of region—same as for any other 
power plant—nuclear plant has asso- 
ciated radioactivity problem. 

Failure of (1) reactor control system, 
or (2) reactor coolant system, or (3) 
fuel-element handling system endan- 
gers the ability to contain radioactiv- 
ity within a plant system. Any of these 
failures could: (1) melt fuel alloy in 
solid-fuel-type reactor (2) rupture or 
melt reactor and fuel alloy structural 
materials (3) vaporize liquid coolant 
(4) vaporize fuel alloy (5) release gas- 
eous fission products. The reactor con- 
trol «system must act fast enough, in a 


few seconds, or less, to scram (shut 
down) the reactor in a reactor accident 
or coolant-system failure. The reactor 
control must be designed to fail safe. It 
must be able to scram the reactor even 
with a loss of power to the control-drive 
equipment. 

Even with all reasonable precautions 
in control-system design, possibility of 
an operational failure still exists. A 
failure could be caused by: (1) distor- 
tion of the control elements, supporting 
equipment, or guide bearings (2) faulty 
operation of scram mechanism (springs 
or other devices); so we have to con- 
sider “containment” of the radioactive 
part of the nuclear plant or a reasonable 
“exclusion area” (isolation) of the 
plant. 

Reactor containment may be a sealed 
pressure-type vessel holding the reactor 
and its radioactive auxiliaries. Exclu- 
sion area means a reasonable distance, 
usually measured in miles, between the 
plant and nearest populated area, Both 
containment and exclusion area relate 
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Three lines of defense 
protect a nuclear plant's 
neighbors from reactor 
accidents (1) the safety 
control rods (2) sealed 
shell container (3) 
clusion area surrounding 
plant building 


directly to: (1) reactor type (2) reac- 
tor power rating (3) site conditions. 
They can be used in combination to 
reduce over-all land requirements. 

The Atomic Energy Commission de- 
pends on the Advisory Committee on 
Reactor Safeguards for recommenda- 
tions as to safety and feasibility of locat- 
ing all nuclear reactors. Safety of peo- 
‘ple living near the reactor plant is given 
primary consideration. 

Basic factors in evaluating reactor 
designs and sites include: (1) reactor 
type (2) power rating (3) control sys- 
tem (4) coolant systems—especially 
ability to dissipate reactor-decay heat 
energy (5) effect of temperature 
changes in reactor components on re- 
activity in form of neutron production 
and absorption rates (6) effect of equip- 
ment and system failures on reactor 
safety (7) effect of system surges on 
reactor safety. 

To receive approval, a reactor design 
and location must satisfy the following 
conditions: 

1. Reactor design must be inherently 
safe—for example, a negative tempera- 
ture coefficient—reactivity decreases as 
temperature increases. 

2. Control system must include 
enough negative reactivity to overcome 
all potential excess positive reactivity. 

3. Coolant system(s) must be able to 
remove reactor-decay heat energy fol- 
lowing a reactor scram caused by com- 
plete loss of primary power source. 

4. If reactor fails despite adequate 
precautions for first three items, com- 
plete containment of radioactivity or an 
adequate exclusion area must prevent 
endangering people living in and near 
plant area. 

Basically a reactor should be de- 
signed to be inherently self-regulating, 
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preferably with a negative temperature 
coefficient. See Part 9, April 1955, 
Power, on reactor control. 

Economic studies. About 18 utility 
and industrial teams are trying to de- 
termine technical and economic feas- 
ibility of nuclear-fired power plants. 
Since there are no background cost data 
on competitive plants built by private 
industry, estimates must be carefully 
made with limited data. We will talk 
about the factors and problems asso- 
ciated with economic studies of nuclear 
power plants, 

Revenue from a nuclear power plant 
may come from selling: (1) electric 
energy, and possibly (2) fissionable 
material. Availability of the latter de- 
pends on reactor type: (1) burn-up (2) 
converter (3) breeder; and whether the 
fissionable material is Pu-239 or U-233. 
Plutonium transmutes from U-238, and 
U-233 from thorium-232. 

There is a potential market for ra- 
dioactive isotopes and for space in and 
around a reactor as a neutron source 
for experimental work. We will not in- 
clude these potential sources of revenue, 
however, because of the many problems 
they raise. 

Principal considerations in economic 
studies of nuclear power plants are: 

1. Capital investment in plant equip- 
ment, construction, land, site improve- 
ments and facilities. 

2. Plant life—amortization period. 

3. Plant load factor—this affects both 
electric power and fissionable-material 
production. 

4. Fixed charges—including amorti- 
zation, taxes, bond interest, stock divi- 
dends, insurance, ete. 

5. Operating and maintenance costs. 

6. Income from sale of electric power 
and fissionable material. 


MANAGEMENT SECTION 


Capital investment. Table | gives a 
representative list of capital investment 
items for a nuclear power plant. While 
this list is not complete in detail it 
points out the equipment that differs 
from a conventional steam plant fired 
with coal, oil or gas. 

Plant life. Estimated life should be 
the same for all principal plant equip- 
ment and buildings. A 30-year life is 
representative for amortizing fuel-fired 
steam plants. A 30-year-life for initial 
reactor elements and auxiliaries appears 
over-optimistic. In another ten or 15 
years we may have enough experience 
to justify expecting an operating life of 
30 years for reactors. In the meantime, 
it appears reasonable to assume a use- 
ful reactor life of five to ten years. 
Other parts of the plant will have longer 
life. Table 2 shows possible ways of 
handling the problem. 

Case A: If government regulating 
agencies permit a fast writeoff of steam 
plant this would be an easy way to 
solve the amortization problem, This, 
however, increases the economic prob- 
lem of a reasonable return on the capi- 
tal investment. For example, fissionable- 
material production usually takes time 
to build up to schedule where it is eco- 
nomically feasible to process. Revenue 
from this source may be low during first 
two or three years. Also, a short life 
means higher fixed charges, making it 
difficult to justify the plant. 

Case B: Reduces fixed charges on 
part of the plant. Then what should be 
done with rest of plant if reactor lasts 
only ten years? Some of the likely pos- 
sibilities are: 

1. Consider using up to three succes- 
sive reactor plants with same steam 
plant. The second and third reactor 
plants would be limited to using the 
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Table 3—Revenue from nuclear power plants 


Revenue 
Estimating 
Method A Method B 
Fissionable Assume heat energy equivalent Assume value for fissionable mo- 
material in terms of cents per million Btu terial based on pricing schedule 
set up by US. government 
Electric power Determine cost per kwhr gener- Assume value for electric power 


ated, based on 


1. Fixed chorges including 
dividend on stoc 


produced (or heat energy pro- 

duced by reactor) equivalent to 

representative cost for area 


rea- 


2. Operating and maintenance 


costs 
3. Assumed heat. 


value 


energy 
equivalent for fissionable 


material produced 


steam conditions of the initial plant. 
This may not be desirable. 

2. Consider installing conventional 
fuel-fired boilers. 

3. Consider making the steam plant 
flexible enough to use increasing steam 
conditions and capacity that may po- 
tentially evolve during next ten or 20 
years. This requires especially critical 
studies to evaluate. 

Case C: Provides a more reasonable 
amortization period for the coolant 


system(s). Based on present experience 
with high-pressure water and liquid- 
metal coolant reactor systems, this pe- 
riod may be realizable. This case in- 
volves the same problems on succeeding 
reactor designs as B, 

Case D: Puts all plant elements on 
equal life span. This may be realizable 
for a plant designed in the year 1970. 

Plant-load factor. The reactor of 
solid-fuel plants will probably have to 
be shut down during refueling opera- 
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tions. This may take anywhere from 
a few hours to two days. A reasonable 
time might be about one-day outage per 
week for refueling. 

Some consideration has been given to 
refueling solid-fuel reactors while oper- 
ating. This involves serious hazards of 
potential nuclear accidents. Frequency 
of refueling depends on reactor type. 
fuel material, fuel-element type, percent 
burn-up of fuel, power rating and oper- 
ating power level of reactor. 

Based on refueling needs and an al- 
lowance for operation and maintenance, 
reasonable plant-load factors for the 
four cases of Table 2 appear to be: 


Case Plant-load factor, % 
A 80* 
B 80* 
Cc 80* 
D 60** 


*Highest possible toad factor since both fissionable 
material and electric power depend on reactor oper 
ating level. This is important for fast plant write-off 


**The longer the life, the more nearly will nuclear 
plants duplicate steam-plant experience of serving only 
system peak loads near the end of their useful life 

Fixed charges on nuclear plants are 
similar to those for steam plants, which 
include: (1) interest on bonds (2) div- 
idends on stock (3) income tax (4) de- 
preciation allowance (5) property tax 
(6) insurance. The last item represents 
a big unknown at the present time. 
What will be the potential company 
liability, and associated policy charge, 
for a nuclear power plant? Eventually 
the risk may fall in line with fuel-fired 
steam-plant experience. Insurance ex- 
perts are working with industry and 
government to come up with a realistic 
answer. 

Operating, maintenance costs. Based 
on present Federal laws vesting owner- 
ship of all fissionable materials in the 
U.S. Government, operating and main- 
tenance costs would be about as follows: 

1. Nuclear materials cost—based on 
solid-fuel-type reactor with initial reac- 
tor charge consisting of U-235 and U- 
238: (a) Rental or lease charge for 
U-235 and U-238 inventory, including 
material in reactor, in processing, in 
fabrication, or in transit. (b) Charge 
for material used—U-235 and U-238 
consumed and U-238 converted to plu- 
tonium. 

2. Processing includes cost for proc- 
essing radioactive, spent fuel elements 
requiring remote-operated plant for re- 
covery of unused U-235, U-238 and of 
plutonium produced in reactor core. 
This also includes cost for processing 
“blanket” elements to recover pluton- 
ium and unused U-235 and U-238. 

3. Fabricating cost for fuel elements 
and blanket elements. This material 
might be radioactive during handling. 

(Continued on page 214) 
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When to put on second circulating pump 


® MANY STEAM-TURBINE UNITS have two circulating-water 
pumps for their main surface condenser. Only one need run 
during the winter with cold cooling-water temperatures. Dur- 
ing the summer's high water-temperature period the second 
pump should be run to get better vacuum; this improves the 
station over-all heat rate. 

In the spring and fall there will be one temperature of 
cooling water where it makes no difference whether the sec- 
ond pump runs. Below this temperature, running the second 
pump reduces over-all plant efficiency because the pump- 
motor input exceeds the additional generator output produced 
by the better vacuum. Above this temperature the reverse 
holds true. 

This nomograph will help you figure what to do if you have 
the heat-rate correction chart that is supplied by the manu- 
facturer for your unit. 

The nomograph is based on this formula: 


Net kw change gross kw E x | 


where M is circulating-water pump motor output in hp 
C is % heat-rate correction for vacuum change 
0.9 is allowance for 90% motor efficiency 

To use the chart: 

1. Add or take off second circulating pump. 

2. Note change in condenser backpressure (vacuum). 

. Find the corresponding percent change in unit heat rate 
from the manufacturer's curve, 

. Draw a line on the chart from the gross generation scale 
through the percent change in heat rate to intersect blank 
scale K. 

. From this intersection draw a line through the pump hp 
scale to right-hand scale Q. 

. If the last intersection is on the upper half of the cale, 
put the second pump on the line for best net heat rate 
that is, there is a net increase in station output for con- 
stant-heat input. 

. If last intersection is on lower half of scale, take pump 
off for best net heat rate. 


Cuarces B Scuupen Metropolis, 


POWER pays $35 for each Data Sheet accepted. Why not submit yours today? 
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1. Everything outdoors; small house is the control room 
and shelter for operators. Auxiliary oil burners can be 
seen at left of house. 


2. Front view illustrates compact arrangement of 
bagasse burning equipment: bagasse conveyor, 
feeders, pneumatic distributors, stoker, ash hopper. 


typical Steam Generating 


Hawaiian Commercial & Sugar Co 
Puunene, Maui, T. H 
Bechtel Corporation, Consulting Engineer 


Capacity 125,000 Ibs/hr rated on Bagasse 
900 psig — 760 F. 
Riley Traveling Grate Spreader Stoker 
Three Riley Pneumatic Refuse Fuel 
Distributors 
Three Riley Refuse Fuel Feeders 
Four Oil Burners 
Overfire Air System 


N 
A a Partial view of furnace Compact Riley Hydraulic 
we 4 slag screen, roof and Traveling Grate Stoker 
side wall, smoothly. 
4 
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5. Chain type feeder carries bagasse 
forward where it is shredded by 
conditioner roll, 


4. Combustion controls regulate feed 
rate with load demand. 


3. Three Riley Refuse Fuel Feeders with indi- 
vidual controls and storage hoppers. 


8. Bagasse falls to tray of distributor 
where air jet propels and spreads 
it uniformly over grate surface. 


nit for Burning Cellulose* Fuels 


*Bark, Bagasse, Wood Chips, Sawdust, Hogged Wood, Selvage, Rice Hulls, Sisal 


6. Three Riley Pneumatic Distributors are 
simple in design and easy to regulate. 


7. Pneumatic Distributors have no moving 
parts for stringy refuse fuels to wrap 
around or clog. 


| Modern methods and equipment in the produc- almost completely automatic, permits continuous 
- tion of steam are as important to year-end profits uninterrupted operation throughout the production 
ib as any phase of the production process. In the season, and assures low cost, dependable and 
sugar industry progressive, cost-conscious compa- efficient operation. 
nies, such as Hawaiian Commercial & Sugar Whether your steam capacity and pressure 
Company, are adopting the most efficient equip- requirements are large or small, Riley's refuse 
) ment available to them for the burning of bagasse, burning system can be tailored to your needs. ’ 
the sugar industry's combustible cellulose waste Ask your Riley representative for complete in- 
fuel. Riley’s equipment makes steam production formation about Riley's refuse burning equipment, 
Call In Your Nearest Riley Representative 


vey of your plant by a consulting RUSTE ALA end 
eer could how ways of mokir q 903 Whitehead Building Riley Dodds Australia Lid 


636 Swanston Street 
mw te, 
v 7 orporation 
$04 Pan-Amercan ide PUERTO RICO 
BA Abarca Warehouses Cor 
= San juon, PO Box 2352 
whom owe 


urprising savings im your power costs 


No. 61, hebana HAWAII 
Electic Stee! Foundry Co 
COLOMBIA Honolulu, P O Bou 1920 


ay &Co Lid MAURITIUS, Port Louis 
Rey & Lenterma, Lid. 
TAIWAN (Nationalist China) 
ine Tecnica oh 


MEKICO and CENTRAL REPUBLIC OF THE 


COL 


WORCESTER, MASSACHUSETTS AMERICAN REPUBLICS PHILIPPINES 
Andres Araujo y Cia Atlantic Gull and Pocilic Co, 
Boston, New York, Philadelphia, Buffalo, Washington, Pittsburgh, Cleveland, 6 de RL of Manila 
Detroit, Chicago, Cincinnati harlotte, New Orleans, Ationta, St. Louis, Avenida Morelos No 31 Robert Dollar Building 
Kansos City, St. Paul, Tulsa, Houston, Denver, Salt Loke City, DF, Manila, Philippines 
Los Angeles, San Francisco, Portiand, tle. 
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Accurate gauge — accurate setting. Worker calibrates 
a pressure gauge equipped with a “K” Monel Bourdon 
tube at the Manning, Maxwell and Moore plant in 


For high-pressure, high-temperature service 


Stratford, Conn. The company was the first to use long- 
lasting, corrosion-resisting “K” Monel for Bourdon tubes 
in a pressure range of 15 psi to 100,000 psi. 


Gauges with “K” Monel Bourdon tubing 
ideally suited to meet today’s needs 


Can your gauges stand up to higher 
operating pressures, higher tempera- 
tures, and corrosion? 


Asheroft gauges made with 
Bourdon tubing of” Monel can! 
Successfully used in a pressure range 
of 15 psi to 100,000 psi, they may be 
the answer to your problem. 


Like all Inco Nickel Alloys, “K” 
Monel is strong . . . tough... corrosion- 
resisting. In addition, it has the low 
hysteresis and drift needed to assure 
gauge accuracy, and the good fatigue 


strength necessary for long-term 
service, 

In short, “K” Monel helps bring to 
your gauging equipment hairline ac- 
curacy . . . trouble-free performance 
... and extended life. Check for “K” 
Monel Bourdon tubing in the gauges 
you buy. 


And remember that “K” Monel — 
or one of the more than 50 other Inco 
Nickel Alloys — may provide the an- 
swer to some of your other equipment 
problems, too. Particularly if those 


problems involve high pressures, high 
temperatures, and corrosion. For any 
help you need in making a selection, 
don’t hesitate to call upon Inco’s Tech- 
nical Service Section. They’re always 
glad to work with power plant men on 
specific problems. 

Meanwhile, Technical Bulletin T-9, 
containing valuable material on Engi- 
neering Properties of “K” Monel, may 
prove helpful. Write us for a copy. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


More POWER for you... 
with “K” MONEL 


NICKEL ALLOYS 
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Editor’s note: Second in a series on 
selecting and ft 9 int 

ond operating personnel. See “Select- 
ing Plant Personnel,” Dec 1954, pp 
125, 126, 127. Look for “Personnel 
Testing Methods” in very near future. 
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SECTION 


STEVE ELONKA 
Associate Editor in Charge 


Leslie E Clover, manager of plant engineering and maintenance services, 
General Electric Co, explains how .. . 


He selects maintenance men 


> Like uranium, raw recruit is where 
you find him. But there’s no Geiger 
counter to show us a hot prospect. So 
we test and assay raw materials—man- 
power from which maintenance people 
develop. Here’s how GE does it. 
Qualifications. Age, 17 to 30. Young- 
est are just out of high school, no 
experience, need major training pro- 
gram. Older ones have some experience, 
ability, but need a few special courses. 
Excellent health. Pass physical ex- 
amination. For some jobs, minor physi- 
cal ailments are no handicap. But a 
maintenance man often handles tough 
jobs. Electrician may work high up on 
crane circuits, down in tunnels on pump 
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motors, in hot boiler room or foundry. 
During break-down emergencies he may 
be on the job 16 to 24 hours at a stretch. 
So prospects must be on the rugged side. 

Mentally alert. With the complex au- 
tomatic machinery, electronic controls 
and new treatment processes of today 
and tomorrow, recruits must have intel- 
ligence, initiative and sound thinking. 
Reviewing candidate’s school record is 
a good way to learn his over-all mental 
capacity. 

Sound character, personality. These 
traits are standard for all jobs, but im- 
portant for a maintenance man. Why? 
Because he’s on his own most of the 
time. Often he’s the only person in a 
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interviews, tests, training are part of the picture 


position to observe equipment’s true con- 
dition. He must know that failure to 
tighten loose switchgear or replace worn 
bearings may cause damage. And he 
must do job beyond schedule, even if 
production department gives him 
trouble. He must have guts to make a 
complete report for management's de- 
cision, Maintenance men also work with 
outsiders-—men from machine-tool and 
equipment builders. Friendly mechanics 
learn from these people, but “sour-puss” 
types aren’t given much information. 

Aptitude and attitude. Mechanical 
aptitude can be measured fairly well. 
Some men have more than others. Our 
prospect must rank high in this char- 
acteristic. His attitude should be, 
“What can I contribute to my job, my 
firm, my fellow employe?” Not, “What's 
in it for me?” 

Having found men, either through a 
hiring office or through supervisors, we 


8 


then spell out steps they may take to 
become an electrician, steam fitter, ma- 
chine repairman, etc. I say “may take” 
and not “must take,” for from here on 
you can only provide climate for self- 
development. GE does furnish class- 
rooms, machines, materials, etc, as well 
as instructors—also, support of top su- 
pervision. But what comes out as a 
finished product depends on individual. 
We allow a fairly wide age range, so 
let’s work out programs on individual 
basis. Here’s typical apprentice pro- 
gram of our maintenance shops. 
Apprentice course. (Qualifications: 
(1) between 17 and 20 years of age, or 
Armed Services veteran under 25. (2) 
five feet, four inches tall or over, with 
no serious defects; pass physical. (3) 
high school or equivalent; including two 
semesters of algebra, two of geometry, 
and four of science. (4) good character, 


and must come well-recommended. 
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Application instructions. (1) Fill out 
application form in ink. (2) certified 
copy of high-school grades. (3) letter 
from high-school principal, two from 
other sources. (4) if everything’s OK, 
call for examination, interviews. 


Entrance tests 
Work adaptability 
Mech apprehension (Bennett BB) 30 
Mech ability (MacQuarie) 15 
General clericai (reading) 10 
Temperament (Guilford-Zimmer- 
man) 
Total time: about 2 hours 


Apprentice selection. Committee 
chooses applicants fer course. Selection 
is on past performance, results of en- 
trance tests, personal interview with 
committee, 

Classroom instructions prepare ap- 
prentice to do a particular job better, 
also teach him basic engineering. In- 
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structors are GE engineers, department 
heads, and specialists whose theory is 
based on practical know-how and ex- 
perience. Classes are held at night, 9 
hours a week for six 14-week terms, See 
table below. 

Pay rate. Pay is weekly, with a raise 
at completion of each 850-hr work 
period. There are eight of these pe- 
riods. Start is $1.425 per hour and 
finish $1.785 per hour. We don’t pay 
for classroom time, nor do apprentices 
get incentive pay. 

Expenses. Apprentices pay their own 
living and transit expenses. We provide 
training equipment. Drafting instru- 
ments, hand tools .and miscellaneous 
items are paid by payroll deductions. 
Courses approved for Veteran benefits. 

Graduation. Completing classroom 
and on-the-job training, graduate re- 
ceives diploma, pin and a $100 bonus. 

Future progress. Many graduates are 
now superintendents, general foremen 
and foremen. Others are in planning 
and tool design. Some continued train- 
ing, and now are design, application or 
service engineers. 

Apprentice graduates are also eli- 
gible for Company-Wide Manufactur- 
ing Training Program. This prepares 
men for top-level supervision or special- 
ization in factory operations, plant en- 
gineering, production and purchasing. 
That’s OK for a machine repairman, but 
what about an electrician? Electrician 
trainee follows basic apprentice pro- 
gram, except his on-the-job training is 
as electrician helper. He also takes 
special electrical courses, either outside 
or from us. In license locations he must 
pass exams before he’s recognized by 
pay or as a fully qualified electrician. 

Since GE’s apprentice program is 
slanted toward mechanics, draftsmen 
and patternmakers, we’ve had shortages 
of good electrical repairmen. If this 
condition occurs when qualified men 
cannot be hired, plant sets up special 
course within maintenance force, Steam 
fitters may be trained same way. 

Big problem today is finding elec- 
tricians for electronics, and pipers (or 
mechanics) for hydraulic systems. Run- 
of-mill electrician or mechanic hasn’t 
background, nor desire for needed 
know-how. So we have special programs, 
with separate classifications and higher 
pay rates. 

Older maintenance trainees often have 
some technical schooling, so we bypass 
classroom work. Besides on-the-job as- 
signments, we use training programs 
which equipment manufacturers con- 
duct, by enrolling older men on time- 
and-expense-paid basis. These men 
usually look beyond immediate craft 
job, hope to become higher-rated tech- 
nicians, planners or supervisors. 
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Supervisors. Best mechanic doesn’t 
always make best supervisor, who must 
have these traits and abilities: (1) 
loyalty to company and crew (2) fair- 
ness in dealing with individuals (3) 
control of emotions at all times (4) 
ability to plan and organize work ahead 
(5) ability to pass out deserved praise 
(6) ability to point out poor work 
when justified, explaining why and how 
job should have been done. 

Supervising craftsmen is no snap as- 
signment. Job needs all help extra train- 
ing and experience can provide. Plants 
having “lead hands” or “group lead- 
ers” in craft setup can observe how a 
man performs as a leader before mak- 
ing him a foreman. Where a leader 
isn’t used, we select supervisors in other 
ways. 

If promoted from ranks, what ammu- 
nition can you give a man who punches 
out on Friday as a workman and reports 
Monday as a foreman? 

Training. Set up informal training 
for supervisors. Pick likely men from 
gang. Give them special assignments 
in planning, scheduling, expediting, as- 
sisting engineers or other jobs to ac- 
quaint them with office routines and still 
keep them in occasional contact with 
their old craft workers. At the same 
time, give them management - type 
courses in economics, accounting, pro- 
duction control, labor relations, human 
relations, etc. 

When a supervisory job opens up, 
your man will be better qualified to run 
that job. Workmen recognize a super- 
visor’s extra training beyond theirs. 
They'll remember he can work with 
tools and knows a reasonable day’s 
work. Also, supervisor becomes used 
to wearing a suit instead of overalls. 


Thus he gains confidence from working 
with management. He also understands 
the why of job to go with the how. 

Evaluation. Having found a mainte- 
nance prospect, provide climate and 
facilities for self-development into a 
qualified craftsman or supervisor, In- 
doctrinate him into policies and pro- 
cedures of firm, then evaluate him. 

Today, harmonious relations come 
only when management's evaluation is 
accepted by employes—and employes 
include supervision as well as shop 
workers. 

So you can measure evaluation of 
maintenance people by how much you 
pay them. Their value—like refined 
metal—is a funetion of raw-material 
scarcity and processing needed, 

Maintenance craftsmen in GE are 
paid rates ranging between “machinist 
classification” and that of first-class tool- 
makers. Actual rates in one plant are: 
electrician—-$2.295 per hour; piper— 
$2.295 per hour; carpenter——$2.24 per 
hour; ironworker—$2.24 per hour; 
mason—$2.24 per hour. 

These are not going rates in the con- 
struction trades, but if you add pension, 
hospitalization insurance, stock bonus- 
savings plans, etc, (fringe benefits) you 
have the full answer. We believe main- 
tenance jobs in GE are properly eval- 
uated. 

Future needs in maintenance seem 
obvious to us. There are many encour- 
aging signs that top management, often 
vaguely referred to as “Tuey,” is aware 
of problems. But Tuey are We. To- 
morrow we will be replaced with better 
men, Therefore, if we don’t already 
have a well-spelled-out plan for selec- 
ting, training and evaluating mainte- 
nance people, Get ONE STARTED SOON, 


Classes for on-the-job training 


Apprentice completes course in 34% years. This includes 6800 hours of on- 
the-job training, also 750 hours of night-school classes in subjects below: 


Hours, week 
Shop mathematics 3 
Advanced algebra 3 
Trigonometry 


Physics I 
Physics II 
Mechanics I 
Mechanics II 


Classroom subject 


Strength of materials 
Electricity—de 
Electricity—ac 


Metallurgy 
Blueprint reading 


Classroom subject Hours, week 
Mechanical drawing I 

Mechanical drawing 
Mechanical drawing III 
Tool design I 

Tool design Il 


Economics of industry 
Industrial policies & methods 
Materials of industry 
Engineering English 


Machine-shop lectures 
Machine-shop lectures 
Machine-shop lectures 
Machine-shop lectures 
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OPERATORS’ 8 
NOTEBOOK 


STEAM BOILERS. Boilers that generate 
power or process steam usually have 
CO, recorders for controlling combus- 
tion. But power engineers know that a 
high CO, reading alone isn’t proof of 
efficient combustion. To get the full 
story, you must also check for presence 
of unburned gas. Instrument shown 
takes readings in last boiler-pass to 
check accuracy of your CO, recorder. 
It also shows completeness of combus- 
tion. Charts and tables supplied with 
instrument find exact combustion effi- 
ciency. These charts and tables also 
show exact CO, and excess air in com- 
bustion products. They are easy to use. 


STEEL FURNACES. Open hearth furnace, 
steel industries’ largest fuel user, has 
many operating variables. Furnace de- 
terioration causes air to leak in. Varia- 
tions in fuels and other combustion 
components also give more trouble. 
Waste-gas analysis measures over-all 
effect of these variables. This instru- 
ment gives information for adjusting 
furnace controls. It analyzes gases, dis- 
regards fuel variations and isn’t af- 
fected by gases from the charge. Con- 
tinuous indication of oxygen and com- 
bustible content allows operator to 
make correction at all ranges of fuel 
flow needed for top efficiency. 
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CERAMIC, REFRACTORY KILNS. Steady 
flow of high-quality product through 
kilns is important in making brick, re- 
fractory and abrasive products, pottery 
and porcelain. Kiln’s atmosphere has a 
direct bearing on product’s quality. So 
for more accurate control, nature of at- 
mosphere must be correct in all portions 
of kiln that work passes through. Here 
instrument serves as accurate, time-sav- 
ing combustion tool to check atmos- 
pheres in vicinity of work, or in all parts 
of kiln, for that matter. For this service, 
instrument helps bring each burner into 
right combustion alinement. Readings 
can be taken by furnace operators. 


Wheatstone-bridge 


® GONE ARE THE DAYS of guessing at 
combustion efficiency by glancing at 
character and color of flame in furnace, 
measuring temperature and then look- 
ing at smoke coming from stack. Today, 
we depend on instruments to control 
combustion components: fuel, air, tem- 
perature and pressure. But you must 
make chemical gas-analysis to check ef- 
ficiency of control process. 

Heat prover shown is portable, weighs 
25 Ib. It has sampling tip and hose, 
with thermocouple for measuring tem- 
perature. Instrument operates from an 
ac power source, 110 v, 25-60 cycles. It 
analyzes gas sample for oxygen and 
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GLASS TANKS. Total fuel cost to oper- 
ate modern glass tanks is very large. 
And, of course, economical generation 
and application of heat calls for effi- 
cient combustion practice. Here, again, 
production rates and product quality 
benefit from precise control of glass- 
tank atmosphere. Problems before com- 
bustion engineers in glass industry are 
like those of open-hearth fuel engineer 
we tell you about in second item here. 
Correct control settings are found from 
analysis of tank gases. So here, again, 
this instrument accurately analyzes com- 
bustion products in the presence of con- 
taminating gases of the bath. 


combustion 


INDUSTRIAL FURNACES. Heating and 
heat-treating furnaces in metals and 
metals-processing industries need right 
combustion. Reason: Work is in direct 
contact with combustion products in 
many industrial furnaces. So burner 
controls must be set to produce oxidiz- 
ing or reducing atmosphere in line with 
metallurgy of furnace product. These 
furnaces cover wide range in size, con- 
struction. Material is usually put in one 
side and comes out other, ready to proc- 
ess. Air-fuel ratio is generally regulated 
with temperature regulator. Quality of 
oxidizing or reducing atmosphere is im- 
portant, making instrument invaluable. 


By STEVE ELONKA, 
Associate Editor 


CEMENT KILNS. Cement is highly com- 
petitive and cost per barrel depends 
largely on fuel used for process, As in 
steel and glass production, combustion 
products are diluted with the gases 
evolved from the chemical reactions 
within the kiln. So direct analysis for 
oxygen is needed to evaluate excess air 
in waste gases. In general, burners are 
adjusted to low oxygen and for zero 
combustible content. Oxygen analysis 
and check on combustion efficiency 
guide the kiln operator. It helps him 
set his controls so he saves fuel, yet 
operation is efficient, troublefree. Again, 
charts and tables show exact efficiency. 


circuit measures resistance change 


combustible-gas content. Percents by 
volume of these sample gases are shown 
continuously and simultaneously on in- 
strument meters. 

Steady flow of sample is drawn into 
instrument by rotary pump. After pass- 
ing through filter, pump delivers sample 
simultaneously to both oxygen and com- 
bustible analyzing sections. 

Sample flowing into combustible sec- 
tion is mixed with air and pumped 
through the active cell of combustible 
analyzer. Hot platinum-wire catalyst, 
suspended inside cell, forms one arm of 
a wheatstone-bridge circuit. Air-sample 
mixture burns at surface of wire, in- 
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creasing its temperature and electrical 


“resistance in proportion to volume of 


combustible gas in sample. This change 
in electrical resistance is measured by 
wheatstone bridge. Bridge meter is cal- 
ibrated to read directly in Percent Com- 
bustibles, 

Sample flowing into oxygen section is 
mixed with hydrogen generated in elec- 
trolytic cell. Hydrogen-sample mixture 
passes into active cell of oxygen ana- 
lyzer. Any oxygen in sample burns with 
hydrogen at surface of cell’s platinum 
wire, Wheatstone-bridge circuit again 
measures change in electrical resistance 
of cell wire. Bridge meter here is cali- 
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brated to read in Percent Oxygen. 

Oxygen and combustible meters have 
both 4% and 20% scale ranges. Dual- 
range feature affords greater instrument 
accuracy and sensitivity, Oxygen meter 
has additional scale for measuring out- 
put of instrument thermocouple in de- 
grees F, 

Operation is entirely automatic—all 
parts housed in unit. Seale ranges are 
selected by operating ‘range switches 
below each meter. Instruments are 
checked periodically against calibrated 
cylinders of laboratory-analyzed gases 
by firm lending the instrument. 

— Courtesy, Cities Service Oil Company 
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The sooner you detect a fire in your plant, the better your 


FIRE DETECTION: These five automatic 
evices spot plant fires fast 


chance of putting it out before a conflagration gets under way. 
Here's a look at a new fire-detection system, plus review of 


Wirn THE of the new ioniza- 
tion-chamber principle of fire detection, 
there are at least five distinctive agents 
for detecting fire: 

(1) Ionization chamber, revealing the 
presence of products of combustion or 
smoke by changes in conductivity (2) 
photoconductive cell, operating on radia- 
tion and flicker present only in open 
flame (3) electric eye, actuated when 
(a) light is reflected from smoke par- 
ticles onto a photoelectric cell—the re- 
flecting principle, or (b) smoke inter- 
rupts a light beam to a photoelectric 
cell—the blocking principle (4) pneu- 
matic tube or bulb, operated when tem- 
perature rise expands a fluid medium, 
usually air (5) thermostat, actuated 
when heat expands or melts a thermally 
sensitive element. Here's how each of 
these systems works: 


lonization-chamber detectors use a 
highly sensitive gas-discharge (cold- 
cathode) tube and two independent 


chambers. These units are combined 


into a detection head. One chamber is 
exposed to atmosphere, the other is vir- 
tually sealed (see sketch). A minute 
source of radioactive material mounted 
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principles used in many systems that are common today 


By ALTHEA THORNTON, Assistant Editor 


in each of the chambers ionizes the air. 

Adjustment provides balanced voltage 
in each chamber when there is no com- 
bustion gas or smoke present. But the 
system becomes unbalanced when gas or 
smoke appears because these elements 
influence the conductivity of an ioniza- 
tion chamber. The exposed chamber 
rapidly changes condition, makes the 
cold-cathode tube electrically conduc- 
tive and a relay sounds the alarm. 

Note that an air-temperature rise has 
no effect on operation of the unit. De- 
pending on the setup, the control panel 
can also be wired to alert the public 
fire department, close fire doors, activate 
extinguishing systems, or perform other 
functions. 

Photocenductive-cell detectors oper- 
ate on the principle of modulated radia- 
tion by flame. The cell picks up the 
varying radiation and flicker emitted by 
the flame and sends a pulsating signal 
to the control panel, which actuates the 
fire-warning system. Within the control 
panel, pulses below six and above 30 
eps are rejected to discriminate fire 
from extraneous radiation from the sun, 
incandescent lamps, etc. The optical 
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filter covering the cell (see sketch) 
keeps out visible light, passing only 
infrared radiation. 

This unit does not have to see the 
flame directly to set off the alarm. It 
can detect a fire from both reflected and 
direct radiation, as well as from radia- 
tion transmitted through glass. 

The cell is not set off by heat. It oper- 
ates entirely on radiation from the 
flame, but strong light decreases its 
sensitivity to fire. Fluorescent lamps, 
however, have negligible effect. Each 
detector must be located to permit un- 
obstructed scanning of the entire area 
it is intended to protect, with due con- 
sideration of the screening effect of 
room contents. 

Electric-eye smoke detectors operate 
on the change in photoelectric current 
that accompanies a change in light in- 
tensity on a photoelectric cell or cells. 
The current change operates a relay 
that causes a smoke-alarm signal. 

Light source and photoelectric cell 
may be located (1) in the protected 
area or (2) in a special smoke cham- 
ber. In the second setup, a continuous 
air sample is pulled from the protected 


POWER + JUNE 1955 


a 
SAFETY 
| 
q 
| 
¢ 
: 


Sealed chamber 


Radioactive 
material 


Capacitor 


Exposed 
chamber 


Pulsating signa/ to 
contro/ — 


Optical 
tilter- 


IONIZATION-CHAMBER DETECTOR. Radioactive mate- 
rial makes chambers electrically conductive. Voltage is 
balanced between them when there is no fire. Combus- 
tion gas or smoke causes electrical unbalance between 
the chambers, energizes cold-cathode tube; alarm sounds 


Calibrated 
vent ~ 


Electric contact or 
pneumatic switch 
/ 


\ ‘Diaphragm 
Small- bore tubing 


PNEUMATIC SYSTEM. Air in bulb or tub- 
ing expands, creates pressure against dia- 
phragm, which makes electric contact or 
throws a switch. The vent prevents oper- 
ation from normal temperature changes 


area by a blower, and drawn past the 
sensitive cell. 

Effectiveness depends on good engi- 
neering of the installation, location of 
the detecting units and air-sampling 
equipment. Periodic maintenance is es- 
sential to keep lenses, photoelectric cells 
and light sources clean, and to keep 
motors running continuously where 
necessary. 

This is the third type of fire-detection 
system that does not depend on heat for 
actuation. The remaining types, pneu- 
matic and thermostat, are operated by 
the heat of the fire. 

Pneumatic system ordinarily operates 
on the rate-of-rise principle. This means 
that the alarm sounds when rapidity of 
temperature rise exceeds a predeterm- 
ined rate, usually 15 to 20 F per minute. 

Individual] installations can be either 
(1) spot type, where sensitive bulbs 
or globes and diaphragms are spotted 
at specified distances apart on the ceil- 
ing or roof, or (2) continuous-line type, 
in which small-bore tubing is fastened 
to ceilings or walls in continuous loops 
or circuits, with diaphragms at ends of 
the tubing runs. 
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Electric contact 


Bi metallic strips 
THERMOSTAT mokes or breaks contact, 
operates electrical alarm. Types may 
be fixed temperature, rate of rise, com- 
bination, or rate compensated. Both spot 
and continuous-line types can be obtained 


When air in bulb or tubing expands, 
it creates pressure against the dia- 
phragm, which makes electric contact 
or throws a pneumatic switch to sound 
the alarm, set off extinguishers, etc. A 
small compensating vent permits air to 
seep slowly in or out of the tubing, and 
prevents operation from normal temper- 
ature changes. 

Rate-of-rise systems can be used 
alone, or in combination with fixed-tem- 
perature devices, which are designed to 
operate when temperature reaches or 
exceeds a certain value. 

Rate-of-rise systems are usually more 
sensitive than fixed-temperature ele- 
ments, especially where incipient fire 
may cause a rate of temperature rise 
fast enough to operate the unit appre- 
ciably sooner, sometimes several min- 
utes before temperature at the ceiling 
would operate fixed-temperature units. 

stats are often fixed-tempera- 
ture detectors, although some manufac- 
turers provide units that operate on the 
rate-of-rise principle. Another type of 
thermostat is rate compensated, In ef- 
fect, it provides rate-of-rise plus fixed- 
temperature operation, but is more sen- 
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Photoconductive ce// 


PHOTOCONDUCTIVE CELL 
picks up varying radiation tor, 
and flicker emitted by flame, 
sends signal to control panel 
that actuotes the fire alarm 


Air sampling pipe or oir 
duet 


/ 
Photoelectric 
cel/ 

ELECTRIC-EYE smoke detec- 

Alarm sounds if smoke 

cuts down light received from 

source (above) or increases 

reflection to the cell (p 122) 


Fusible solder 
\ 


\ 


FUSIBLE SOLDER melts at predetermined 
temperature, sets off alarm. This is a 
type of thermostat, must be replaced 
after each operation. Fusible links to 
close fire doors work on same principle 


sitive as the temperature is increased. 

Many thermostats can operate repeat- 
edly without replacement, while others 
cannot be re-used and must be replaced, 
once they have operated, 

In a simple, reusable, spot - type, 
fixed-temperature thermostat, bimetallic 
strips expand and bend on application 
of heat, making or breaking an electri- 
cal contact at the predetermined tem- 
perature. This sounds the alarm. Rat- 
ing frequently corresponds with sprink- 
ler-system rating. 

In a single-operation spot-type unit, 
a quartzoid bulb bursts or a fusible 
solder melts to open or close circuit. 

With line-type thermostatic cable, a 
plastic coating between two conductors 
melts at the predetermined temperature, 
wires make an electric contact, and the 
alarm sounds. 

Fixedtemperature devices do not need 
as much attention to minimize the dan- 
ger of false alarms as do rate-of-rise 
units. In addition, they operate in slow 
smoldering fires that do not increase 
room temperature fast enough to oper- 
ate rate-of-rise devices, set for a rela- 
tively rapid temperature increase, 
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WATER SERVICES 


Return 
pumps 


Receiver--*m 


LWCO - Low-woter cutout rive 


Static pressure lines 


This process-water system has. . 


> Even witH many pump designs avail- 
able, plant and municipal engineers run 
into trouble supplying water in right 
quantities and pressure for industrial 
processes and city population. Manual 
A control is unsatisfactory in starting and 

se automatic contro Ss or stopping pumps and regulating pressure 
because it is almost impossible to get 
the desired flow when water demand 


assigned today’s job of anticipating 
pressure and quantity. Infinitely more 
accuracy results from regulating these 
conditions automatically. 


Installation at Hamilton - Standard 

You can improve the pressure and flow Division, United Aircraft Corp, Windsor 

conditions in your water system and at Locks, Conn., is typical. Three panels 

automatically control water-supply and 

the same time reduce pump wear. Tips pressure conditions for the large indus- 

trial cooling system, above. Controls 

here show you how to get good controls start and stop circulating and condenser 
pumps to maintain normal pressure in - 


the main water supply. 

Also controlled are the starting and 
By TOM PROBST stopping of the return pumps. These 
, ke Control Company take water from the receiver tank and 6 
discharge to the cooling tower. Correct 

sump level is always maintained. 
Third function of the control is to 
monitor operation and provide indica- 
tion and alarm signals. These tel] what 
is happening to each unit at all times. 
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Advantages. Contro! maintains pres- 
sures continuously. It reduces the num- 
ber of times the pumps must start to 
meet supply or pressure needs. Power 
to keep system in operation is reduced. 
And with fewer starts and stops, there 
is less wear in the pumps. 

Other control designs are available. 
One type, at Camp Irwin, Calif., is un- 
usual. It (1) automatically controls 
operation of a number of deepwell 
pumps discharging to a reservoir, and 
a series of booster pumps supplying 
elevated storage tanks from the reser- 
voir (2) provides an automatic power- 
demand cutoff, preventing pump opera- 
tion during peak power demands. 

This system’s built-in alarm features 
give visible and audible signals of power 
or pump failure or low-level conditions 
in reservoir or storage tanks. 

Choosing controls is much easier 
when the power engineer tries ts see 
the problem from a control engineer's 
viewpoint. Also, operation is likely to 
be better. 

Objective of most pumping systems is 
to take water from some source and 
deliver it to specified outlets at a given 
rate. An elevated tank may have water 
pumped directly into it, with the dis- 
tribution system beyond the tank. Or 
distribution system may lie between the 
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automatic controls to give the desired . . . pressure, flow 


tank and pump. Or you may use a com- 
bination of the two. 

Pump selection factors remain the 
same, no matter what type system is 
used. Capacity is determined by the 
demand or size of the system. Pressure 
that the pump must develop is a func- 
tion of the total head of the system. 

In choosing a pump, power engineers 
figure the total head, add a safety factor 
and call the job finished. Calculations 
are based on what happens while the 
pump operates. Pressures in the sys- 
tem while the pump is stopped are 
usually of little concern to the power 
man. 

Control engineers, however, are con- 
cerned with all phases of the operating 
cycle. They must design to start the 
pump automatically when water in the 
tank drops to a certain level, and stop 
the pump when water reaches the over- 
flow point. Pressures during operation 
and shutdown are of equal importance 
in the control engineer's calculations. 
Pressure-sensitive control devices must 
detect drop in static pressure, indicat- 
ing need for pump operation and in- 
crease in pressure to point where pump 
must be stopped. 

Pump characteristic curve is impor- 
tant in any system, whether contro] is 
automatic or manual. In an elevated- 


Pressure 


Flow Pressure with 
Elevoted-tonk pump stopped 
pump chorocteristic 


Pressure with 
pump running 


Pressure 


Flow Pressure with 
Closed-syst pump running 
choradteristic 


tank system during periods of pump 
shutdown, tank supplies demand and 
pressure chart resembles that shown, 
above right. With pump operating, mag- 
nitude of the pressure surge is reduced 
as shown, because the pump character- 
istic curve takes up the slack in de- 
mand variation causing the surge. 

Steeper-curve pump generally used 
on elevated-tank systems reduces the 
surge somewhat. But a flatter-curve 
pump absorbs even more fluctuation 
and, other conditions being equal, re- 
duces the running surge still further, 
as shown. 

Suction-pressure changes that cause 
pump characteristic curves to shift de- 
serve consideration in pump choice. 
Where broad suction-pressure ranges 
exist, a control is sometimes fitted to 
sense the pressure. Control divides pres- 
sure into definite zones to provide 
smooth operation, Changes in system 
friction curve provide initial actuation 
for control. 

Since it does not pay to put more 
power into a pump than is needed at 
any given moment, the range of demand 
to supply must also be evaluated, This 
prevents operating a larger pump than 
necessary during off-peaks. A large 
pump running at part capacity usually 
has a lower operating efficiency. 
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Take these simple steps to... 


Calibrate your chemical-feed 


OrenaTors AND ENGINEERS don’t usu- 
ally think of chemical-feed pumps as 
instruments, but that’s exactly what 
they are. 

When, for instance, you read a pres- 
sure gage that indicates 30 pounds, 
you're sure the pressure actually is 30 
pounds because you take for granted 
that the gage has been calibrated right. 
The situation is much the same with 
chemical-feed pumps. They'll measure 
and deliver a controlled volume of 
liquids—usually a chemical solution 
to your boiler drum or mixture tank. 
But how do you know it’s actually de- 
livering the liquid volume needed? You 
take for granted that its calibration is 
OK-—or you can calibrate it. 

Calibrating techniques boil down to 


Based on sessions at Sth Instrument Maintenance 
Clinic, given by 8 S Bertolet, service manager, 
Milton Rey Company. Sponsored by the tnstru- 
ment Society of America. 


finding out whether the pump is han- 
dling a specified volume of liquid per 
minute, hour or other convenient time 
unit. Flow rates are usually low enough 
to be measured in gallons per hour. 

Common way to check calibration on 
a controlled-volume pump is to measure 
draw-down of liquid in the suction tank. 
Another method depends on setting a 
small calibrated tank on the suction 
line and measuring time needed to pump 
a specified liquid volume from the tank. 
In either case, you compare pump rat- 
ing, at the stroke length you're using, 
with calibration results. 

A fast, accurate method to get the 
same info is to operate the pump 
against the relief valve in the discharge 
line. Before starting pump on test run, 
close hand chutoff valve on the discharge 
line. Pumped liquid then discharges 
from the relief valve. 

How method works. Photo sequence 
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above shows, in simple steps, how this 
method works. After operating pump 
against the relief valve and measuring 
liquid volume for a definite number of 
pump strokes, follow through with fig- 
uring shown in table, p 127. To get 
theoretical pump capacity, multiply 
plunger area, sq in., by stroke length, in. 
Then multiply this result by number of 
strokes you use during test. Result is 
pump’s theoretical capacity, cu in. 

Chemical-feed pumps never yield full 
theoretical capacity. Liquid compressi- 
bility, packing leakage and slip—the 
slight loss in valve seating—all tend to 
trim down pump delivery. Ratio be- 
tween actual capacity, from test shown 
in photos, to theoretical capacity, is vol- 
umetric efficiency (ve). , 

Ve varies with pump size and the 
liquid you happen to be pumping. In 
smaller pumps, where capacity is about 
25 gph, at pressures less than 1000 psi, 
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To run calibration check, operate pump against relief valve. 
Before starting pump, close shutoff valve in discharge line 


Controlled-volume pump, shown here, discharges the liquid Graduate cylinder can be used to measure the volume flow 
from relief valve after discharge valve is closed. Meas- directly. During test run, pump actually delivered 140 
ure this flow for a specified number of feed-pump strokes milliliters. Use these data to figure ve, in the table below 


pump, figure its efficiency 


you should be able to get ve’s of 85% 
or better, based on pumping water at 
room temperatures. 

If ve fe low, take 2, goed lock at the Controlled-volume pump calibration 


valve, valve seats and packing. If these - 

are OK, check suction line for plugging. Plunger diameter—7/16 inch 3-inch stroke 
Here’s an easy method: Disconnect suc- 

tion line at the pump inlet. Connect Plunger area—0.15 square inch 

inlet, through a hose, to a bucket of 

water. Run calibration test again. If 

you get a substantial ve boost, look for 0.15-sq-in. sectional area » 3-in. stroke = 0.45-cu-in. 
an obstruction in the suction line—or displacement per stroke. 


air leakage. 
Pressure failure may be due to: (1) = 9 eu in. or 147.5 milliliters 


wear on valve seats or ball checks, or, 
both (2) dirt on the valve seats or ball Liquid volume actually collected in 20 strokes 
checks (3) air leakage at suction line was 140 milliliters. 

or at stuffing box (4) partly open relief 

valve (5) low suction pressure. If, after Volumetric efficiency = 140 — 147.5 = 95 percent. 
making needed adjustments or replace- 
Guild an This volumetric efficiency should be within + 1 percent 
to right pressure, you'll do well to check repeatable accuracy. 

with the manufacturer. 
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One of five 25-hp jet purnps draining digesters in a paper-manufacturing plant. 
An inverted-bucket-trap arrangement is used for standby, discharging to waste 


>= 

AnAN A 


3 


Finned priming loop used in the com- 
bination jet and the centrifugal pump 


Step condensate removal and heat 


You can increase the production rate of steam-process units and 
reduce steam costs by using suitable equipment and the right 


YEAR steam-process equipment 
manufacturers spend much time design- 
ing units to give better output and 
products. Plant operators, too, know 
that correct operation of modern equip- 
ment is essential for best output. Both 
know that efficiency of equipment that 
transfers heat by conduction to a prod- 
uct depends on rate and percentage of 
the heat transfer. 

Heat transfer in a process cycle, 
which is the rate of imparting latent 
heat of steam to a product, causes the 
steam to condense, The heat-transfer 
coefficient fixes the size of a unit for a 
given production rate. 


hookup. Here are the details of one widely used method 


By RM JOOS, Cochrane Corporation 


Condensate removal affects the heat- 
transfer coefficient—the more effective 
the removal of liquid and gas, the better 
the coefficient. Traps are commonly used 
for condensate removal from process 
units. Highest heat-transfer rates are 
obtained with traps that can release the 
greatest amount of gas with the conden- 
sate from the equipment. Reducing the 
amount of air and condensate film in a 
heat-transfer device raises the heat- 
transfer rate. 

Tests show that under certain condi- 
tions as little as 1.5% of air in steam 
can reduce the capacity of steam-conden- 
sing equipment by as much as 75%. To 
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keep gaseous and condensate films at 
the minimum possible, the most desir- 
able vent rate must be used. 

Steam-trap orifices are sized for this 
best vent rate. But intermittently oper- 
ating traps will not drain continuously. 
Continuous-drainage traps do not al- 
ways give best venting under all con- 
densing conditions. 

Combination pump, jet and centrifu- 
gal, Fig. 1 and 2, developed in recent 
years, is used with many steam-process 
units. Pump draws water from a finned 
priming loop, Fig. 2, discharging to the 
loop and an outlet point. 

There is a venturi-shaped jet tube 
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Steam and drainage hookup for a 2-section paper machine 
fitted with two jet pumps, one for each pressure level. 


The jet pumps operate without traps because the paper siphons 
are sized to prevent excessive steam volumes at venturi jet 


transfer with good drainage control 


on the suction side of the finned loop. 
Control valve on the outlet maintains a 
designed differential pressure across the 
jet tube to give the desired condensate 
and gas removal. Returns enter the ven- 
turi throat. Jet tube and pump are sized 
for maximum condensate load; this oc- 
curs during start up. 

Amount of condensate discharged to 
the outlet equals the quantity of liquid 
and steam entering the jet. From the 
outlet the condensate flows to an inter- 
mediate point in the boiler makeup 
system or to the feedwater header. 

Condensate temperature is close to the 
saturated-steam temperature in the 
process equipment. Finned loop, always 
flooded with condensate, has a float- 
operated vent trap to discharge noncon- 
densables handled by the jet condenser. 

Radiation loss reduces temperature of 
the condensate arriving at the jet to a 
few degrees less than that of the sat- 
urated steam in the process equipment. 
When jet is primed, no steam can pass 
through the venturi tube except what 
the jet stream condenses. This is less 
than 1% and gives best vent rate. 

Finned loop is designed only to radi- 
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ate the heat imparted by the circulating 
pump. With process equipment oper- 
ating at 100 psig, pressure at venturi 
jet is about 10% less, plus pump-casing 
pressure. Temperature of condensate in 
finned loop is about 330 F. 

Full process pressure and saturated 
temperature are always maintained in 
condensing chambers during increased 
latent-heat needs when faster speed or 
reduced operating time is desired. To 
prevent excessive steam flow to the ven- 
turi jet with multiple condensing equip- 
ment, inverted bucket traps are some- 
times used in condensate-return lines. 
These are sized for the full pressure- 
drop differential and never close, giving 
continuous modulated flow of conden- 
sate, gas and air to the jet. 

Two prime objectives of proper drain- 
age are obtained with this system— 
adequate continuous venting to insure 
minimum condensate film and maxi- 
mum air elimination, and high back- 
pressure and temperature head against 
the condensing medium. 

Another advantage is direct return of 
condensate at nearly saturation tempera- 
ture to boiler or condensate system. 
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This gives a closed system without fiash 
loss or temperature reduction, 

Applications. This system is applied 
to every known type of steam-process 
equipment, Fig. 3 shows two pumps of 
this type applied to a paper machine. 
In recent years, over 340 machines and 
corrugators have been drained. 

Note that a jet pump is needed for 
each section of the dryer because the 
operating pressures are different. In the 
2-section machine shown, the pumps 
operate without traps because the paper 
siphons are sized to prevent excessive 
steam flow to the jet. 

While the arrangement shown is typi- 
cal, many others are possible, depend. 
ing on the requirements of the process 
units, 

Other process equipment, to which jet 
pumps are applied, includes corruga- 
tors, coil kettles, jacketed kettles, unit 
heaters, platen presses, heat exchangers 
and miscellaneous special units. Proper 
condensate drainage in these, as well 
as other units, insures maximum heat 
transfer, upping production while re- 
ducing steam cost. This, of course, is 
the aim of all plant operators today. 
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LUBRICATION 


You, as a power man, don’t 
have lube-oil lab 
tests—but you do have to take 
the sample and give enough 


to make 


info so results will mean some- 
thing. With proper sample 
and pertinent data supplied, 
here's... 


Table |: Schedule of tests for used oils 


ASTM 
designation 


Test 


Gravity, deg AP! 
Fiash point, F 
Viscosity D-445-53T 
Insolubles D0-893-52T 
Woter 


D-287-52 
0-92-52 


Ash 


: D-974-53T (color ind) 
Neutralization No. { D-664-52 (potentiometer) 
Color D-155-45T 
Dilution D-322-35 


Turbine & Circu- Engine 
hydraulic 


lating Gear Spindle Gasoline 


What lube-oil tests can tell you 


By C W NICHOLS, Technical Service Dept 
Socony-Vacuum Oil Co, Inc 


® Wuy cer lubricating-oil laboratory 
tests? Among the reasons for checking 
lubricant characteristics, these are the 
most important: (1) See that new oil 
meets supplier's guaranteed character- 
istics. (2) Determine suitability of 
lubricant for further use. (3) Estab- 
lish drain periods. (4) Find cause for 
abnormal change of lubricant per- 
formance. (5) Determine reasons for 
equipment failure. 

These reasons for tests are all im- 
portant from the operator's viewpoint. 
But he doesn’t usually take the tests 
himself. A trained laboratory staff does 
that. There are, however, certain steps 
the operator can take to insure that the 
test results mean something. 

Taking a sample. To start with, the 
operator taking the sample should muke 
sure it is representative. To determine 
what a representative sample is, keep 
in mind the purpose for testing the Ju- 
bricant (one of the five reasons for 
tests, above). For instance, when it is 
desired to determine the suitability of 
a lubricant for continued service, the 
sample should be taken while the equip- 
ment is in operation and from a point 
that insures it is representative. For a 
turbine, the sample should come from 
some point where the oil is in circula- 
tion. 

Put the sample in a container that 
cannot possibly contaminate it. Clean 
cans for petroleum products are best. 

So the laboratory analyst can come 
up with the best possible answer to your 


Table Il: Significance of changes in test results 


Decrease 


. Admixture with heavier-grade oil 


. Oxidation 
. Insolubles 


Flash 
. Fuel dilution 


Viscosity 
. Fuel dilution 


. Deposition in system 
2. Addition of makeup 


. Settling in system 
. Evaporation 


. Loss of additive 
. Addition of makeup 
. Addition of makeup 


. Addition of makeup 


Dilution . Addition of makeup 


. Mechanical correction 


. Admixture with lighter-grade oil 


. Admixture with lighter-grade oil 


Increase 
. Admixture with lighter-grade oil 
2. Fuel dilution 


. Admixture with heavier-grade oil! 


. Admixture with heavier-grade oil 
. Oxidation 
. Insolubles 


. Increased contamination 
. Increased oxidation 

. Corrosion 

. Wear 


. Contamination 


. Contamination 
. Wear 

. Corrosion 

. Contamination 
. Oxidation 

. Contamination 
. Insotubles 

. Oxidation 


. Increased fuel contamination 


specific problem, he must have the per- 
tinent factors relating to it. Give him 
all possible operating data and explain 
the problem. Then the analyst can use 
the information in interpreting his test 
results—and you benefit by getting the 
best answer. 

What tests? There are a number of 
lubricant tests given in ASTM Stand- 
ards on Petroleum Products. The nine 
most commonly sed tests are listed in 
Table I, along with schedule of tests 


for various systems. Table II gives brief 
summary of what variations from new 
oil may mean. Examples on facing page 
give analyst’s tests and interpretation 
for various lubricant problems. Exam- 
ples 1 and 3 determine suitability, Ex- 
ample 2 sets lubricating-oil drain pe- 
riod, and Examples 4 and 5 deal with 
poor lubricant performance. 

This article is adapted from paper presented te 


the New York Section of the American Society 
of Lubrication Engineers. 
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Example 1: Analysis of used turbine oil 


Reason for analysis: To obtain a periodic 
check on condition of the oil 


Sa A Sample B 

Test New oil 60,000. turbine turbine 
Gravity, deg API 31.0 30.4 28.4 
Vise at 100 F, ssu 150 159 180 
Color 1 5 (cloudy) 3 
Neut No. 0.02 0.62 0.05 
Sediment, % Nil 0.20 (largely oil Trace 

oxy-products, 

some iron rust) 
Water, % Nil 0.10 (fresh) Nil 


Example 1: Sample A appears cloudy because of appre- 
ciable contamination with water and sediment. Moderate 
inerease in neutralization number indicates some internal 
change in the oil. Viscosity has increased accordingly. 

If water leaks into oil, it may result in formation of stable 
emulsions and rust, and hasten oil oxidation. The leak should 
be found and corrected. Sediment shows presence of oil 
oxy-products and rust. 

Remove water and sediment and this oil will be satisfac- 
tory. With proper purification, its use may be continued. 

Sample B has lower gravity, higher viscosity and darker 
color than new oil. From this, we might say oil has deterior- 
ated. But neutralization-number increase is small and sedi- 
ment negligible. We conclude, then, that the oi] has been con- 
taminated with a heavier-grade product. 


Five examples give analyst's test, interpretation for lubricant problems 


Example 2: Used diesel engine oils 


New Sample A New non- some 


6 cyl, 
Test type 2300 br type 2-str cye 
Viscos: 210 F, ssu 68 68 62 59 
Flash 420 380 
Dilution Nil 40 Nil 2-4 
Neutralization No. 0.05 0.56 
Pentane insolubles Nil 9 Nil 0.2 
Benzene insolubles Nil Nil 
Water, % Nil Nil Nil Nil 
Ash, % 0.60 0.93 Nil 0.02 
In ash ctro- 


graphic): Major Additives Additives, lead 
Minor tron 


Example 2: Sample A has reached acceptable limit of 
insoluble and ash-forming content. Most of insolubles are 
lead compounds from fuel and sooty matter from engine 
combustion chamber. Some fuel dilution is also present. 
Viscosity appears normal—but this results from the thinning 
effect of fuel compensating for the thickening effect of in- 
solubles. Oil in this sample is unsatisfactory for engine use. 
It should be drained as soen as possible. 

Sample B. Low flash point indicates some fuel dilution, 
reducing viscosity. Dilution is estimated at 2 to 4% from 
viscosity decrease. Other tests are satisfactory. Neutraliza- 
tion number is OK, indicating no excessive internal change. 
No water is present. Insolubles and ash contents are all 
right. Ash shows small amount of iron from normal engine 
wear. Oil is suitable for further service, 


Example 3: Used gear oil 


Test reason: Check for the 


Example 4: High-lemp circulating oil 


Test reason: Abnormal product discoloration 


Example 5: Used automotive-engine oll 


Test reason: Tendency to sludge 


suitability of this oll Operation: Plastic mill—4-roll calender Equipment: 6 cylinders, 700-hr service 

Test New oil Used oil* Test New oil Used oil Test New olf Used oil 
Viscos: 210 F, ssu 105 122 Viscos: 210 F, ssu 127 138 Viscos: 210 F, ssw 54 ” 
% insolubles, benzo! Nil 0.08 Color 7 Gray Dilution Nit 18 
% water Nil Nil Neut No. 07 07 Pentane insolubles Nil 12 
% ash 2.00 1.9% Sediment, % Nil 1.8 Benzene insolubles Nil 10 

In ash (spectro- Nature Water, % Nil 

graphic): Major Additives Additives | Ash, % 0.62 0.77 

Minor ning in ech (spectre- in ash (spectro- 

— graphic): Major Additives Aluminum 
*Approximately six years service Minor aw Additives chromi , iron 


Example 3: Viscosity has increased 
to next viscosity grade because of pro- 
longed service. But oil is relatively free 
of local contaminants as shown by ab- 
sence of water and low insolubles con- 
tent. Ash shows compounding materials 
are at normal levels. No evidence of 
gear wear is found in this sample. 

To restore this product to its original 
viscosity, lighter gear oil of the same 
quality can be added as makeup. The 
amount can be determined from vis- 
cosity blending charts. 

The oil has passed the test for suit- 
ability, and its use can be continued. 


POWER + JUNE 1955 » 


PLANT OPERATION AND MAINTENANCE SECTION 


Example 4: Abnormal] discoloration 
of this product was due to contamina- 
tion with aluminum flakes and fines, On 
the basis of this analysis, an investiga- 
tion was conducted. Source of contam- 
ination was traced to the improper in- 
stallation of aluminum bearing shields. 
This resulted in the grinding of these 
parts and subsequent contamination of 
the oil with aluminum metal. Correct- 
ing the bearing shield installation 
cleared up the discoloring problem. 
Specific purpose of this test was poor 
performance of oil, made evident by its 
effect on the product. 


Example 5: This sample is found to 
contain an excessive amount of water. 
This water caused the formation of an 
emulsion sludge. Sodium and chrom- 
ium found as minor constituents in the 
ash are related to water conditioners. 
Their presence in the oil suggests cool- 
ing-system leaks. Since this may result 
in bearing failures or other engine harm, 
the leakage source should be investi- 
gated and the condition corrected, Re- 
sults of other tests are satisfactory. 

Here, again, the tests were conducted 
because of poor performance of the lu- 
bricant causing engine trouble, 
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DIESELS & GAS ENGINES 


GROUP OF CYLINDERS ranging from 4.5 to 12.75 in. bore in commercial production 
for plating with porous chromium. Plating operation requires special techniques 


Surface of honed pinpoint-type por- 
osity and an edge section of the same 


Edge section of honed chromium sur- 
face over knurled surface of Fig. 4 


plating engine cylinders 


You may save many $$ in 
your plant by using the point- 
ers in this article on porous 
chrome plate. Proved in air- 
craft and marine engines, this 
material is doing a fine job in 
many stationary engines 


By RUSSELL PYLES, 


Vice President and Chief Engineer 
Van Der Horst Corporation of America 


Curomium PLatine of internal-com- 
bustion engine cylinders became popu- 
lar during World War IU, especially for 
submarine and aircraft engines. Now it 
has wider use in locomotive diesels, ma- 
rine engines, heavy-duty automotive 
diesels, and also it is standard on a large 
number of stationary engines. 
Chrome-plated cylinders are favored 
for heavy-duty high-output continuous- 
duty service. For lighter service, as in 
passenger-car engines, chrome-plated 
piston rings are preferred. Both plat- 
ings prolong cylinder and ring life. 
Advantages. Besides reducing wear 
rates, chrome plating of cylinder bore 
increases life of the basic cylinder. 
When worn, the remaining chromium 
can be electrolytically stripped from the 


bore, and the cylinder replated and fin- 
ished to original dimensions. This can 
be repeated so long as the cylinder re- 
mains structurally sound. 

Types. For engines, porous chromium 
is produced by electrolytic or chemical 
action on chromium plate on a smooth- 
honed bore. Or the bore may be pre- 
roughened, knurled or tooled before 
dense chrome is deposited on it. 

Two types of porous chromium are 
produced—pinpoint perosity, Fig. 1, and 
channel porosity, Fig. 2. First type has 
many microscopic depressions in a 
honed chromium surface. It is used in 
all types of engine cylinders except air- 
craft. Channel porosity is considered the 
standard type for aircraft engines. 

For both types of porosity, projected 
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Surface of honed channel-type porous 


chromium; an edge section of same 


Chrome-moly cylinder after storage; 
corrosion at position of bottom ring 


can slash wear rates, up 


area of subsurface depressions is 20 to 
50% of total area. A low porosity, say 
5%, approaches dense chromium and 
is susceptible to scoring. High porosity, 
say 75%, may encourage high initial 
ring wear and high oil consumption. 
Depressed patterns of various types 
may be obtained by shot-blasting, knur}- 
ing or tooling the bore surface before 
plating. These bores must be finish- 
honed after plating to produce ring- 
and piston-bearing areas. Fig. 3, 4 and 
5 show examples of these methods. 
Lube conditions. Experience shows 
that with critical lubrication conditions 
in the region of top center an inter- 
rupted surface is better than a dense 
one. In normal engine service, porous 
chrome-plated cylinders give wear rates 
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Surface of honed chromium plate on 
preblasted surface; edge section too 


7 Top-ring position in chrome-moly air- 
craft cylinder after engine operation 


1/3 to 1/10 those of cast iron and steel, 
whether or not they have been heat- 
treated or hardened. This performance 
is credited to a number of factors: 

1. Interrupted surfaces, inherent in 
porous chromium, aid lubrication, and 
act as a scratch-breaker, trapping sur- 
face-damaging materials and taking 
them out of circulation. Damage is lim- 
ited to small areas that later heal. 

2. Hardness is a desirable attribute 
of at least one of the moving surfaces. 
Electrolytic chromium ranks high in 
this characteristic, having greater hard- 
ness than cast-iron cylinder composi- 
tions, 4140 steel and nitralloy after re- 
moval of surface stock. 

3. Thermal conductivity compares fa- 
vorably with usual cylinder materials. 
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Surface of a honed chromium plate on 
knurled or indented aluminum surface 


Upper end of channel-type chrome 
aircraft cylinder after 1084 hr use 


economy 


High conductivity of the chrome pro- 
duces rapid heat transfer from a local 
damage spot to larger metal masses for 
dissipation. High surface temperatures 
are limited to small areas. 

4. Corrosion resistance of chromium 
is superior under most conditions, Dam- 
age from sulfuric acid can be minimized 
by high coolant temperatures, which 
maintain the cylinder wall above the 
dewpoint, avoiding condensation, Com- 
bustion byproducts enter the exhaust 
system in the vapor state. The same is 
true for halogen acids, 

Chrome plating can do much for the 
life of your engine. Why not look over 
your present wear rates and see if they 
are excessive? If they are, chrome plat- 
ing may be the answer to better output. 
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You can make these ducks 


To LAY ouT CURVES you usually need 
several pounds of lead spline weights, 
or ducks. But a pocketful of suction- 
cup ducks made with wire coat hangers 
will do the job just as well. Besides, 
you will find that both the expense and 
the weight will be a lot less. 

They work on any slick surface, even 


one that’s slightly porous if you use a 
little moisture or glycerin under cup. 
Biggest advantage is that they can be 
used on vertical layouts—which is more 
than you could ever do if you were 


working with any lead spline weight. 


FE Ropperson 
Port Washington, N. Y. 


Weatherproofing your outside piping 


Yacketing to overlap 
Metal jacketing plastic insulation 


Fastening strips /nsulation 
| 


Weather proof finishing plastic 


Ourswe pipinc must be insulated and 
then -weatherproofed. Sketch shows 
method of applying aluminum sheet of 
0.020 inch in thickness to the flanges 
of a pipe. 

The top half of the flange is insu- 
lated here while the bottom half is not. 

Courtesy, Curper’s Mre Co 

Houston, Texas 


Three water meters for one 


Six-IN. water lines are metered inside 
building. Cost of 6-in. meters is high, 
fast replacement often troublesome. 

Instead of using one large meter, we 
hook up three 2-in. meters, sketch. This 
gives us advantage of a small inven- 
tory. Now, we have on hand one 2-in. 
water meter, which can replace any 2-, 
4., or 6-in, line meters when needed. 

B A Crosson Cranston, R. I. 
Evrror’s note: How about added fric- 
tion in line from smaller lines. Or is 
that important enough in this case? 
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Pipe replacement short-cut 
A NIPPLE in our water-softener piping 
sprung a bad leak. Rather than disas- 
semble the large number of fittings to 
replace the corroded pipe, we made two 
cuts about an inch apart in center of 
nipple. We unscrewed the two remain- 
ing stubs and filled in the space with 
two shorter nipples and a union. In 
this way we made a quick, easy job of 
what could have been a long, back- 
breaking operation to get rolling. 


R J ANDERSON St. Paul, Minn. 


Remodeled piston crown, 


mae 


After 


Before 


No more cracked piston 


heads, and no more smoke 
We a 55-hp single-cylinder 2-cycle 
crankease-scavenging diesel engine. It 
drives an alternator for our plant's 
lighting system. 

Exhaust from engine was always giv- 
ing off smoke, although compression 
was OK. Other engines of this type in 
the Islands gave the same trouble and 
piston heads would crack from time to 
time. 

I found that changing piston, as shown 
in second sketch, stopped the smoky 
exhaust. Our piston heads have not 
cracked since making the change. 

A CamMacno Bogo, P. I. 
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better job and cut your costs 


small pins 
are easy to grip 


Grind two small V notches in offset 
needle-nose pliers to hold small pins, 
sketch. Notches hold the pins firmly 
when you're working in tough spots. 
CH Wittey Penacook, N. H. 


Here's the right 
dope on piston wear 


WARNER'S STATEMENT that pistons 
usually wear oval from crankshaft mis- 
alignment (Feb, p 138) needs some cor- 
rection, Pistons USUALLY wear oval 
from normal use. Out-of-roundness is 
caused by thrust, due to angularity of 
piston rod forcing piston against cyl- 
inder wall on every stroke. It’s most 
pronounced on side taking thrust of 
expansion stroke because of heaviest 
unit pressures at this time. Cylinders 
and pistons show this. Engines with 
crossheads have wear on slippers and 
guides. 

Crankshaft misalignment on a side- 
to-side center line of cylinders has little 
effect. Shaft misalignment of horizoutal 
line would have to be an extreme, a» 
length of rod to fit bearings absorbs a 
good deal of misalignment before pres- 
sure is brought to bear on fore-and-aft 

- line of cylinders. 

On one older-make diesel with very 
short trunk piston, standard practice 
was to “cock” rod by inserting shims 
under one side of marine type connect- 
ing rod at crankbearing end. This kept 
the rod from slapping sideways on bear- 
ings, also held piston slap down to 
acceptable levels. I’ve never heard of 

. any out-of-roundness developing from 
this. But it’s a drastic cure, may cause 
arguments. I mention it only because it 
has about the same result as crankshaft 

slope. 

Surely, if main bearings were down 
enough to cause this piston wear, low 
lube-oil pressure, due to worn main bear- 
ings, would give even more headaches 
than just piston wear, as Warner says. 

J] H Granam Seattle, Wash. 
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Don't let this happen to you 


We HAvs twin buildings with small am- 
monia refrigerating units to cool drink- 
ing water on the roof of each building. 
Units’ head pressures went up, so they 
were cleaned during the next winter. 

The following spring, head pressures 
were higher than usual, in spite of con- 
densers' being cleaned and system oper- 
ating with very light spring load. Being 
on the fifth-floor roof, city-water pres- 
sure was suspected. So little booster 
pressure pumps were installed. They 
just did help carry the load. 

I started working at the plant during 
that summer. Next fall I opened the 
condensers myself. Each had eight 
tubes, but I found that six tubes in each 


STEVE ELONKA, Associate Editor 


condenser were as dry and polished 
as the day they were cleaned. I could 
see that only two of the eight tubes had 
done all the work, 

Heads on these condensers were iden- 
tical castings, with oval recesses for 
two tubes apiece, one tube for WATER IN, 
the other for water out, By turning 
each head one stud apart, water would 
flow in series through all the tubes. 
But the mechanic used the casting num- 
ber as his mark and put both heads 
on the same way. Result was-that water 
passed through only two tubes in con- 
denser, Don’t let this happen to you. 

F M ALLEN 

W. Sacramento, Calif. 


I'd groove bearing like this 


Bearine crooves (Dec, p 143) shouldn't 
normally be in zone where shaft con- 
tacts bearing (in direction of load). In- 
stead, place so shaft rotation tends to 
pull oil into contact zone. Groove in 


contact zone disturbs hydrodynamic 
pressure field and reduces load-carrying 
capacity. 


If direction of load is horizontal and 
load reverses, place groove in top and 
bottom of bearing. I would try one 
groove in top only, sketch, extending 
over about %4 of bearing length and 
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over about 60 degrees of circumference. 
Horizontal split is not desirable here 
because of bearing lubrication. If split, 
make chamfers in split as small as you 
possibly ean. 

Use helical groove if speed is very 
slow, and dirty oil is the problem. Ap- 
ply hydrodynamic theory of bearing lu- 
brication: Machine Design, August 
1953, “Nomographic Method for Sleeve- 
Bearing Design.” 

W K Jexat Harrison, N. J. 

(Continued on page 136) 
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More PRACTICAL IDEAS 


Soft hammer face 


doesn't burr metal 


SMALL MACHINE PARTS may be dam- 
aged when being hammered together. 
So give your machinist hammer a soft 
face by placing a rubber socket over its 
head. Rubber tip, in photo, is from a 
crutch. This type socket, or cup, is also 
used for bottom ends of tubular furni- 
ture’s steel legs. 

Shape of rubber cap in photo is dis- 
torted because it has to fit tight to pre- 
vent slipping off during use. Another 
handy use for rubber-faced hammer is 
bending sheet metal in jaws of bench 
vise. Metal won't dent if it’s hammered 
with rubber tip instead of bare-metal 
head hammer, makes neater job. 


C T Bower London, Eng. 


Suction plate for shallow tanks 


Shim levels machinery 

Skercu snows adjustable shim for 
aligning small machines, You can make 
it in different sizes to suit. Made of 
4x stock and cut with a 10-degree 
taper, stud-and-nut is on bent ends. 
After unit is adjusted to right height, 
the %4-in. stud may be cut off, making 
a neat-looking job. This type of adjust- 
able shim is handy when there's little 
room between machine and foundation. 

H Greiner Anoka, Minn, 


Did you know... 

that the National Association of Power 
Engineers, 176 W Adams St, Chicago 3, 
Ill., has compiled a “Proposed Model 
License Law for Stationary Engineers?” 
If your state, city or town is working on 
such a law, you might help them by sub- 
mitting this proposed model law. 
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SKETCH sHOwS suction plate made to 
pick up water from shallow pools inside 
gasoline-storage tanks when they are 
cleaned. It’s made of a flange-to-bushing 
pipe reducer, with a strainer screen 
held by three bolts—the legs. Get suc- 
tion as low as you can without taking 
air by grinding bolt heads to % in. 
O Le Brace Oroville, Wash. 


Here's what I'd do for 
GPP's February headache 


I can sympatuize with G P Pearce 
because of his propane problem, Feb, 
p 135. 

Here, we too meet some freezing prob- 
lems and handle them two ways: (1) 
We bury tanks to permit latent heat of 
earth to liberate gas. (2) We also use 
vendor's cylinders and chain them in 
manifold shed, where they’re protected 
from atmosphere. We bring tempera- 
tures up with infrared lamps, which are 
controlled by both thermostats and mag- 
netic switches. 

Other devices (in operations’ room) 
are dial-type thermometers and pressure 
gages to keep supervision informed on 
status of cylinder contents. Normal 
lamp application for Dec, Jan, Feb is 
500 watts. We use a single 250-watt 


lamp directed on each spare cylinder. 
Spare cylinders are held in reserve for 
coupling to manifold as needed. 

P C 


Oak Ridge, Tenn. 
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Protect your 
pushbutton stations 


Guarps on instantaneous-type pushbut- 
ton stations prevent accidental shut- 
owns. These can happen during con- 
struction work in a power plant if a 
person accidentally bumps a stopbuiion. 
Operator may not notice immediately. 

As some switches are located away 
from operator’s station, he can’t always 
watch switches. Because stopbutton is 
part of holding circuit for magnetic 
starter, circuit can be broken by de- 
pressing or bumping stopbutton , very 
lightly, causing magnetic switch to open. 

Prevent shutdowns by replacing short 
extension tube on stopbutton with a 
long one, so button is recessed in tube, 
sketch. Or use a snug-fitting removable 
cap over end of extension tube for more 
protection. On pushbutton stations that 
don’t have extension tube around but- 
ton, we ream hole with a taper reamer 
and fit a tube into hole. 

On some switches a cap fitting over 
extension tube may be OK. Put cap on 
so stopbutton isn’t depressed. 

C Tretinyak Rochester, Minn. 


Need some good 


transformer advice? 
AN ENGINEER was preparing to inspect 
a transformer. He pulled the hi-line 
disconnects and was about to climb on 
top of the transformer when he thought 
he’d better try the terminal with a 
piece of fuse wire. The wire flashed. 

He had forgotten that the plant had 
a circuit to a motor-generator set used 
for charging a battery bank. When the 
power went off, the batteries fed back 
and the m-g charged the plant circuit. 
Thus he had high voltage on the trans- 
former. Caution: Before working on 
a transformer, clear both the hi and lo 
and hook a ground wire on both. 

F L Gutmor Albany, N.Y. 
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STURDY, 
PRACTICAL 
DESIGN 
Strong, light weight 
precision cast alloy 
housing is corrosion 
resistant. Only 6 
bolts saves main- 

tenance time. 


give close control and they last longer 


@ Diaphragm has a ‘ormed bead which provides increased 
sealing action with increasing control pressure. It has no bolt 
holes. Diaphragm lasts longer. 


e Piston plate assembly has a free floating thrust plate 
which absorbs side thrust. Closely guided piston plate main- 
tains valve stem in accurate alignment. High tensile strength 


steel spring is cadmium plated and completely enclosed. 
_ OVER 60 YEARS 


of Temperature and i. a a © Adjustment screw {s non-rising ball bearing type cad- 
Humidity Control. mium plated, easily accessible, easy to adjust, 


4) Packing: Deep packing space contains preformed lubri- 
cated packing readily accessible. Note lubricator. 


Accurate control results from smooth rolling diaphragm and 


minimum of valve stem friction. 
Ball Check Lubricator with 


Silicone grease for nea ai Right type and size of valve is important for good control. 
tompecatuses <0" An experienced Powers engineer will gladly help you make 
the right selection. Call our nearest office or write us direct. 


AT NO EXTRA COST 


POWERS CONTROL SYSTEMS 
Include these Premium Quality Valves 


Get complete information, write for series 344 bulletins 


Compare POWERS 


Single Seat Valves 
with other high quality 
valves. Check their perform- 
ance, tight shut off feature 
and sturdy construction, 
Available: Composition 
Dise also V-Port character- 
ized which gives straight 
line contro!. Separate shut off 
Renewable Stainless seat (A) reduces wire draw- 


Steel, Disc and Seat. ing, insures tight shut off. SINGLE SEAT « DOUBLE SEAT + 3-WAY MIXING VALVES 


ic91 THE POWERS REGULATOR COMPANY 


Olfices in Chief Cities in U.S.A., Canade and Mexico, See Your Phone Book 


implicity an esign Features in 
POWERS. 
i 
4 
Al 
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Here's your ‘trick’ of the month 


In Serrempen, p 127, R J Anderson 
tells about painting inside of hot-water 
tank. We had similar experience with 
fumes when painting 12 hot-water tanks 
last summer. I started blowing air into 
each tank with a vacuum cleaner. 

That didn’t work, so we put suction 
end of hose into far end of tank, away 
from manhole. It worked wonders. Not 
only did that draw all fumes out of 
tank, but it also drew in fresh air 
through manhole opening, thus giving 
good ventilation. Also, after being 
washed out, tank took only minutes to 
dry when using suction end of hose in- 
side it. That saved more time. 


When humidity is high, it’s impos- 


sible to keep tank dry without good 
ventilation. We use a large vacuum 
cleaner, but a small one may work. 
Vacuum works in any closed vessel. We 
also use it for cleaning out boilers as 
men are more comfortable when fresh, 
cool air passes into the boiler. I’ve 
found they never become overheated, 
even if boiler is warm. Vacuum should 
work for drawing out fumes and pulling 
in fresh air before and while welding 
oil or empty gas tanks. When using 
vacuum for ventilating gas tanks or 
tanks with fumes, be sure to keep ma- 
chine out and away from tank to pre- 
vent accidents. Don’t forget safety. 


J ARKOLA St. Paul, Minn. 


What I'd do for GPP's Feb headache 


Peance’s so.ution to falling butane 
pressures got results, solved problem. 
But heating bottled gas isn’t always 
safe, Feb, p 135. Pressures can be- 
come dangerous. Cold may have re- 
sulted partly from gas expansion 
through reduction valves, chilling cylin- 
ders. If moisture was in gas, valves 
would freeze even quicker. When 75- 
degree water hit cylinders, it also hit 
valves and piping. They unfroze, allow- 
ing gas to flow more freely, and this 
higher pressure in tanks gave adequate 
gas supply. 

Better permanent setup would be 
manifolding more cylinders, Enough 
volume from all cylinders allows gas 
withdrawal at rate that latent heat and 
expansion of gas pressure will have 
within natural capacity of cylinders. 
Rate of heat transfer to gas is about two 
Biu per square foot of wetted surface 
per degree temperature difference. 
Latent heat of vaporization is 164 Btu 


for liquid temperature of 35 degrees. 

Allowable rate of gas withdrawal 
varies so much with type of load, tem- 
peratures and humidity that handbooks 
from supplier or gas firm are a must. 

Gas drier to remove moisture may 
help at low temperatures. Adding some 
propane would allow higher withdrawal 
rate, especially at lower temperatures. 
Sometimes adding small percentage of 
wood alcohol keeps expansion valves 
from freezing. Two-stage reduction 
freezes valves less; gas supply is more 
stable; also, smaller pipelines are re- 
quired to point of use. 

Radiator shouldn't be needed for nor- 
mal temperatures. In hot weather it 
could result in dangerous pressures. 
Ventilate brick building exceptionally 
well to meet code for low-pressure gas 
storage. Cost of extra tanks and mani- 
folding soon pays for itself, also gives 
more stable gas supply. 

J H Grauam Seattle, Wash. 
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Glass jars + cable 
spool — lazy susan 


ScREW-TOP GLASS JARS make useful con- 
tainers for small parts. There are many 
ways to use them. One is to attach lid 
to under side of a shelf with a wooden 
screw. Then attach jar by screwing it 
into the cover. 

We found way shown in sketch the 
handiest. Lazy susan is made from 
empty cable spools. Punch a small hole 
in center of jar cover, insert a hook, 
using washers and nuts. Hook allows 
you to keep cover on jar at job or bench. 
You can also hang from a hook or a 
nail anywhere, making jar handy. 

CH Penacook, N. H. 


Reach rod for valves 


FoR THOSE SMALL VALVES just out of 
reach, make a handy reach-rod by weld- 
ing head of carriage bolt to one end 
of a short 34-in. conduit. Then bolt on 
an old valve handwheel. Flatten other 
end after inserting U-part of a doubled 
piece of 3/16-in. welding rod. Allow 
ends to extend about 2 in. out of tube. 
H Hotcomse Los Alamos, N. M. 


Spring-clip holds shims 


In REMOVING lower bearing caps on our 
diesel engines, we sometimes lose shims 
and have to fish them out of the crank- 
case. We tried using spring clips to hold 
shims in place so they wouldn’t fall out. 
That solved our problem quickly. 


M L Monson Fosston, Minn. 
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what are good little 
Yarway Impulse Steam Traps | 


STAINLESS STEEL, of course 


Body and all internal parts of YArway Impulse Steam Traps are of 
stainless steel—one of the biggest steps taken by any trap 
manufacturer to increase trap life and reduce maintenance. 


Other YARWAY Impulse Steam Trap features: 


@ Gets equipment hot in a hurry—and keeps it hot. 

@ Good for all pressures without change of valve or seat. 
@ Easy installation—small size, light weight. 

@ Non-freezing at low temperatures. 

@ Six standard sizes, /2"' to 


Want proof of performance? Try a 
Yarway Impulse Trap and Fine Screen 
Strainer FREE for 90 days in your own 
plant. For free trial or free Trap 
Selector, write... 


YARNALL-WARING COMPANY 
=e 100 Mermaid Ave., Philadelphia 18, Pa. 


impulse 
OVER 1.000.000 YARWAY IMPULSE TRAPS SOLD — STOCKED BY 
270 CONVENIENT INDUSTRIAL DISTRIBUTORS steam trap 
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The question 


How can we hold steam 
pressure constant? 


THE FACTS: New process in our 
chemical plant needs 300-psig steam. 
Its nature is such that steam load can 
vary between 5000 and 10,000 Ib per 
hr. Load swings are rapid and the 
process can tolerate little deviation 
from 300 psig. Automatic controls in- 
clude a steam-pressure-responsive pro- 
portional controller that sends an air 
signal to the 600/300-psig reducing 
valve in the process-steam supply line. 

Our chemical engineers complain 
that steam pressure strays outside ac- 
ceptable limits when load jumps or 
drops off suddenly because of a proe- 
ess change. 

I've heard about control systems 
that are supposed to solve problems 
of this type—with automatic compen- 
sating features, but am not sure this 
is the answer. Would a positioner on 
the reducing valve help? How would 
we hook up such a system? 

—AW, March Power 


The answers 


600/300 press; Atomizing- steam 
red.valve 


Right hookup for stable control 


PRESSURE-REDUCING and desuperheating control system above 
should stabilize steam pressure and temperature within the 
limits AW’s process requires. Selector valve on the pressure- 
control loop allows downstream-pressure regulation by adjust- 
ing the setting of the air-pilot valve. Adjustment may be 
automatic or manual. 

Most hookups are furnished with reset and setback pro- 
visions. These features help keep steam pressure and tem- 
perature at their set points regardless of load changes and 
process time lags. 

Positioner isn’t needed on the reducing valve if the valve 
spring and diaphragm air pressure are correctly picked for 
actual flow conditions. If conditions, for which valve was 
originally selected, no longer exist, AW may be able to 
change the valve spring and control-air pressure range. I 
suggest he discuss this with the control-valve manufacturer. 

Nearly constant boiler load is best for operating economy 
and minimum maintenance. But flow conditions require a 
sudden load change. It would be smart to investigate eco- 
nomics of a steam accumulator that allows boilers to operate 
at nearly constant load. 

H B Wayne Brooklyn, N. Y. 


Check valve size, boiler conditions 


FoR THE SUDDEN DEMAND suRGES of this system, present re- 
ducing valve may be either too small or too big. If the valve 
is too big, valve lift needed to pass steam at low demand 
points is extremely small and will probably cause the valve 
to cycle between partly open and full closed. 

If steam demand varies over a wide range, it’s possible to 
use a large and a small reducing valve in parallel. But good 
practice calls for a valve smaller than the pipe size, chosen 
on the basis of the allowable steam velocity and pressure 
drop across the valve. 

Boiler. Is the boiler room responding to demand fluctua- 
tions fast enough? If AW is using a hand- or semi-automatic- 
fired boiler, he should consider fully automatic boiler con- 
trols, or some form of signal system from process department 
to boiler room, warning of impending load changes. 

P D Hopson State College, Pa. 
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Apply proportional plus reset-action controls to process 


IN APPLYING an instrument circuit, consisting of sensing ele- 
ment, controller and valve, to a new or existing process, we 
try to match process time lags (due to heat transfer, thermal 
capacity, etc) to equivalent Jags in the instrument itself. 

Here’s info AW should have: 

Proportional response—gives a control-valve movement 
proportional to recorder-pen movement away from the set 
point. Thus, a 2-degree offset of the pen from set point 
yields twice as much valve movement as a one-degree offset. 

Automatic reset—-eliminates high or low offset shown in 
the first process-reaction curve above. It detects any change 
between pen position and controller set point; applies con- 
tinuous corrective action to the control valve, pulling recorder 
pen back to the set point. Also, speed at which valve position 
is corrected is proportional to the offset. The greater this 
offset, the faster reset action strokes the valve back to its 
set point. This action resets the valve. 

Automatic reset is always superimposed on a proportional- 
control instrument since reset’s main job is to repeat the 
corrective action already determined by proportional controls. 
Frequency of repeats are in direct proportion to the offset. 

Assuming AW’s new chemical process consists of a steam- 
jacketed kettle, here are two possible solutions: 

(1) A steam-pressure controller with automatic reset and 
proportional control. 

(2) A simple pressure controller atop the 600/300-psig 
reducing valve’s diaphragm. Also, a temperature control 
valve, downstream of the reducing valve, is actuated by a 
temperature controller with automatic reset. Arrangements 
(1) and (2) are shown above, right. 

Solution (2) is the one I recommend since chemical proc- 
ess demands are, naturally, in terms of heat quantities. With 
a constant upstream pressure the temperature controller can 
throttle steam flow to suit the process. 

With a 100% variation in heat load, from 5000 to 10,000 
lb per hr, AW needs a reset controller. The load swings are 
rapid now because the proportional controller has a tendency 
to hunt or oscillate with process demand changes. 

The boiler produces a fairly constant steam pressure. So 
it’s easy to install a proportional controller on the 600/300- 
psig reducing valve. Then we proceed to control the really 
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important variable—temperature. Temperature is probably 
the real culprit here because there's a big time lag through 
the steam-jacketed wall of the process vessel. 

With AW’s present system, steam pressure and tempera- 
ture, supplied to the process, probably react to load changes 
as shown in first curve, above left. If automatic reset is 
added to the instrument circuit, offsets are eliminated, sec- 
ond curve. Note that only a small jog occurs in lower curve 
when the load changes—provided, of course, the instrument 
is set for the right amount of proportional as well as auto- 
matic-reset control. Manufacturer can advise on this point. 

Does AW need a positioner? A valve positioner only makes 
sure that the valve stem is in the position called for by the 
controller. It will not reposition the valve at a new point, 
to correct for process load changes. 

R Skrokov Taylor Instrument Companies 

Field Engineer New York, N.Y. 


Readers give advice on high-IC fuses, p 142 ————— 


Steam accumulator will handle 
AW's fluctuating loads 


Ivy REDUCED STEAM PRESSURE is used in a process that calls 
for rapid load swings, a steam accumulator can supply steam 
during high-demand periods. 

The accumulator is simply a storage vessel, floating on the 
process-steam line, that’s partly filled with saturated conden- 
sate. When process load increases, steam pressure falls off. 
Resulting flash steam from the accumulator helps feed process 
demand, smooths out boiler load. 

During low-demand periods the accumulator stores steam 
by condensing it. Thus, boilers can operate at nearly constant 
output, equal to average steam demand, 

For best operation, the accumulator itself should be fitted 
with pressure controls, 

H LemMe.son East Orange, N. J. 

(More steam-pressure answers on p 212) 
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The question 


Will high-IC fuses 
back up breakers? 


THE FACTS: We're facing up 
to a dangerous electrical condi- 
tion because our available short- 
eireult current has outstepped 
our eireuit-breaker ratings. In 
brief, incoming feeders are 13.2 
ky, trimmed down to 2300 v for 
plant distribution. Total load is 
about 7000 kva. The local util- 
ity ean now supply far and above 
the original available short-cir- 
euit kva over any of the feeders 
to our plant, This means that 
our present circuit breakers 
couldn't safely interrupt a solid 
short cireuit if one occurred. 
Since we can’t sell top man- 
agement on a new ewitchgear in- 
stallation, can we safely use the 
high-interrupting-eapacity type 
fuse to back up existing circuit 
breakers? Or, can we get re- 
placement circuit-breaker units 
without buying completely new 
switehgear? 
~——SJ, March Power 


The answers 


Another PLANT PROBLEM solved by readers 


Assuminc that 7000 kva is the installed 
transformer capacity, worst asymme- 
trical fault condition on the secondary 
side of the transformer is about 185,000 
kva. 

Since SJ’s plant probably has niore 
than one transformer from 13.2 to lower 
voltages, maximum fault currents are 
limited to less than the value given 
above. 

Secondary (2300-v) feeders can be 
backed up by high-rupturing capacity 
fuses ahead of existing breakers. Short- 
circuit trips on breakers can be set to 
insure fuse blowing before the breaker 
can operate. These fuses, depending on 
type and manufacturer, can interrupt up 
to 60,000-rms amp at 2.4 kv, equivalent 
to 150,000 kva. Equivalent ratings at 
13.2 ky are 50,000 amp and 500,000 
kva. 

In evaluating economics of putting 
fuses ahead of existing breakers for 
short-circuit protection, consider these 


High-rupturing-capacity fuses can pay off 


drawbacks: (1) No automatic means to 
restore service after a blow. (2) Pos- 
sibility of single phasing if only one 
fuse blows. (3) Fuses must be closed 
manually. (4) A load-break switch is 
generally placed ahead of the fuses for 
disconnecting. 

Detailed study of SJ’s 2300-v system, 
including number and sizes of 13.2/2.3- 
kv transformations, will point the way 
to most economical selection of number 
and location of load-break switch and 
high-interrupting-capacity fuse combi- 
nations. A minimum of one per trans- 
former can help protect against higher 
faults imposed on the system by boosted 
capacity on the utility's 13.2-kv dis- 
tribution system. Such combination 
protective devices are less expensive 
than their equivalent-rated circuit 
breakers. 

H C Bauman 

Chemical Construction Corp 


New York, N.Y. 


SJ's best bet: Modernize NOW 


INADEQUATE 2300-v circuit breakers in 
SJ’s power system probably can’t be 
repluced without buying new switch- 
gear for the installation. 

In general, breaker size increases with 
interrupting rating at a given voltage. 
Even new 2300-v switchgear may not 
solve SJ’s problem since standard inter- 
rupting ratings at that voltage are lim- 
ited to 150,000 kva maximum. With a 
7000-kva load, short-circuit duty may 
already be near this figure. For a safe, 
adequate system, modernizing is the 
answer. 

A possible system reconnection or 
distribution at a higher voltage is what 
SJ really needs. 

Fuses ahead of inadequate circuit 
breakers are seldom a sure answer to 
the problem since they have to meet 
these requirements: (1) Fuses must 
interrupt a maximum fault that takes 
place after the circuit breakers. (2) 
Normal operation must be restored, 
after removing or disconnecting the 
fault cause, by replacing fuses that in- 


terrupted the maximum fault, and re- 
closing the circuit breaker. While fuses 
may interrupt the maximum fault, there 
is no sure way of knowing, without tests, 
that a circuit breaker in the short-circuit 
current path won’t be damaged. 

Quite a bit of energy can pass through 
a power fuse—even a current-limiting 
fuse—before it melts and interrupts the 
circuit during a maximum fault. This 
is true even when current interrupts in 
less than half a cycle. Big mechanical 
forces that go along with peak, short- 
duration currents can damage circuit 
breaker. 

If AW isn’t sure that the high-inter- 
rupting-capacity fuses, he is consider- 
ing, protect the circuit breakers while 
a short is being cleared, then fuses are 
money wasted. Safest thing to do—and 
probably the most economical in the 
long run——is to modernize now. 

W C Huenine, Jr. 

Power Systems Engineer 

General Electric Company 

Schenectady, N. Y. 


New questions, also more on high-IC fuses, p 144 
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SMOOTHING OUT A 1750-TON SMASH UP... 


MOTORS AND 
GENERATORS 


Specially designed G-E motors 
will power these record-size ore grinders 


To grind tremendous volumes of raw copper ore for 
processing, the White Pine Copper Company recently 
put in service the six huge ball mills shown above. 
They are among the biggest in the world, capable of 
grinding to a fine mesh more than 1750 tons of ore 
per day; when they were planned there wasn’t 
a motor designed suitable for driving them. Here is 
what was required: the drives would have to be of the 
slow-speed synchronous type, brawny enough to start 
the 300-ton mills from a standstill, smooth enough 
to cause only a minimum fluctuation of the supply 
voltage. White Pine Copper Company brought their 
problem to General Electric. 


GENERAL ELECTRIC DESIGNED six of the largest, 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


most powerful synchronous motors in ball mill serv- 
ice today—-1500-hp giants that measure 14 feet across 
and weigh about 50,000 pounds. 


TO G-E ENGINEERS, every big motor and generator 
job stands apart. Each has its own special require- 
ments, and gets its own unique solution. But all jobs 
have this in common: they benefit from the research, 
engineering and manufacturing skills which so effec- 
tively solved the White Pine Copper Company’s 
problem. 


FOR COMPLETE INFORMATION on large motors and 
generators contact your nearest G-E Apparatus Sales 
Office. General Electric Co., Schenectady 5, N. Y. 


770-4 
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Fuses aren't substitute 


for circuit breakers 
THERE ARE no substitutes for adequate 
circuit breakers in SJ’s system. 

High-interrupting-capacity fuses in 
series with old oil circuit breakers are 
better than the old breakers alone, but 
they have two limitations: (1) Fuses 
don’t protect the under-rated circuit 
breaker from damage due to mechanical 
stresses caused by short-circuit current. 
These stresses are proportional to the 
peak short-circuit current permitted to 
flow through the fuse. (2) Fuses cause 
single phasing. So SJ runs the risk of 
burned-out motors. 

Final answer also depends on (1) 
number and size of transformer banks 
(2) present switchgear and space avail- 
able for modernization (3) how much 
can be spent on protective equipment. 

J] L Fannon Electrical engineer 

Lockwood Greene Engineers, Inc 

Boston, Mass. 


Similar case in our plant 


Some TIME AGO we wanted to protect 
our circuit breakers against overstress- 
ing so we substituted a high-interrupt- 
ing-capacity fuse for one disconnect. 

We also worked out a relay scheme 
that kept the circuit breaker from 
opening for faults greater than its in- 
terrupting capacity. Fuses then inter- 
rupted the fault current. 


More PLANT PROBLEMS 


Begins on page 140 


For faults that the circuit breaker 
could safely interrupt, we used regular 


time-overcurrent relays to trip the 
breaker. This avoided nuisance-blow- 
ing of fuses. 
H P Brauncxe 
Superintendent of protection 
Northern States Power Company 
Minneapolis, Minn. 


High-IC fuse must blow 
within first 4 cycle 


HICH - INTERRUPTING - CAPACITY current- 
limiting fuses have become popular in 
recent years on circuits rated at 600 v 
or less. They protect inadequate cir- 
cuit breakers against fault currents 
greater than the breaker interrupting 
rating. 

To get this protection, select fuse so 
it limits short-circuit current to a figure 
less than interrupting rating of the cir- 
cuit breaker. To do this, fuse must blow 
within first quarter cycle after the short- 
circuit current is established—prevent- 
ing current build-up that damages cir- 
cuit breaker. 

Magnetic forces, 


resulting from 


short-circuit currents, create stresses 
that damage a circuit breaker and can 
actually blow it up. But usually dam- 
age due to magaetic forces doesn’t in- 
volve a safety hazard if fuse cuts off 
current in time. 

There’s no reason why circuit break- 
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ers operating on higher-voltage circuits 
can’t be protected as well by high-inter- 
rupting-capacity fuses—if the fuse lim- 
its the fault current as well as inter- 
rupting it. 

J C Lepens 


Chief engineer 


Bussmann M{g Co 
St. Louis, Mo. 


SJ should consider 
using reactors 


A uicn-IC ruse may have the ability to 
interrupt large amounts of power, but 
to do any good, it should also have 
current-limiting ability. It should be 
able to cut off current before it reaches 
a maximum value—protecting the cir- 
cuit breaker or other equipment in the 
circuit. 

Answer to this problem looks more 
like the use of reactors than fuses. 

M S Carson 

Chief application engineer 

I.T-E Circuit Breaker Company 

Philadelphia, Pa. 


Other readers sending good answers on 
high-IC fuses, for which we lacked 
space, are: 
H B Wayve 
C G Howarter 
C O von DANNENBERG 
Brooklyn, N. Y. 
L W Frrzpatrick 
Jefferson City, Mo. 
AMDamerow§ Elk River, Minn. 


Brooklyn, N. Y. 
Canton, Ill. 


1 Which air-conditioning system 
will suit our building best? 


As engineer for a hospital that’s about to go ahead 
with a building program, I’m faced with the prob- 
lem of deciding between several proposals for air- 
conditioning the new building. 

The new hospital will provide an additicnal 250 
beds in a 6-floor building. We're in the Midwest 
where the highest recorded temperature is 110 F. 
Design dry-bulb temperature in common use is 95 F. 
Design wet-bulb temperature is 78 F. 

Proposals generally divide themselves into two 
groups: (1) Fully centralized system; filters, air 
washer, fans and refrigeration machinery are cen- 
trally located. Ducts distribute conditioned air to 
hospital rooms. (2) Partially centralized system; 
refrigeration is handled centrally. Chilled water is 
distributed to several areas in the building, where 
coils handle actual cooling. 


What are the relative merits of these two systems 
for a hospital of this size? How should our machine 
room be laid out?—JM 


What is cause and cure for 
steam-turbine vibration? 


In our industrial power plant we have a 5000-kw tur- 
bine-generator that’s about seven years old. Since 
buying this machine we've opened it up twice, the 
last time about six months ago. 

Turbine was OK until two weeks ago when an 
operator reported a vibration that’s worrying us. 

Naturally, we don’t want to go through a complete 
overhaul now. But if the condition becomes more 
severe we feel that opening the casing may be the 
only answer. We don’t want disk or bucket failures. 

Do we need a complete balancing job? How will 
we do this? What's possible cause of trouble?—AH 


Send your answers to Plant Problems Editor. Extra pay for photos, sketches. 
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BETZ. A Great Name 
In Water Conditioning 


It takes the combined ability and experience of 
many people to engineer effective water con- 
ditioning. 

Few plants, however, can afford to maintain 
or establish an internal staff capable of supply- 
ing the constant flow of engineering knowledge, 
the diversification of thinking, the thousands of 
creative and supervisory man-hours that are 
necessary to the engineering, planning, and con- 
trol of an effective water conditioning program. 

By assigning the responsibility for result- 
getting water conditioning in your plant to the 
Betz Organization, you gain immediately the 
services of field, staff, and consulting engineers, 
researchers, chemists, and production personnel 
...plus the basic objectivity of an “outside” 
organization providing individual attention to 
your individual problems, 

What's more, the services of these team spe- 
cialists are available to you without actually 
putting them on your payroll! 
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Whether your problem requires boiler or cool- 
ing water conditioning, Betz completely-inte- 
grated service brings into play techniques, 
methods, and engineering that can make all 
the difference in results. 

A Betz District Engineer, one of the many 
important members of the Betz service “team”, 
will be happy to give you the details of our 
result-getting service. Why not call him in today? 

W.H, &L. D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Labora- 
tories Limited, Montreal 1. 


HE CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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ARGUMENTS « «= pros and cons from readers’ letters 


Snaky way to locate a pipeline route 


Back wnen I was an apprentice, I 
worked under a character known as 
“Windy Jack,” who had some qualities 
like Marmaduke’s. Here’s an example: 
One day a small plant asked Windy 
to install a run of steam pipe during the 
week-end shutdown. He accepted on 
condition he would have the area to him- 
self, and work with his own helper. 
The pipe was to run through a maze 
of pipes, belts, shafts and pulleys. But 
Windy found a vacant space for a neat 
run of pipe, without any down loops. 


On Monday the plant manager wanted 
to know how he did such a good job. 
Windy said, “It’s all very simple. First 
I tie a live rat at the far end of the 
pipe. Then I tie a string to a gopher 
snake's tail and turn him loose at the 
other end. Pipe follows the string. 

“A side-winder rattlesnake is better 
than a gopher snake, but the code of the 
California State Accident-Prevention 
Commission prohibits them.” 

H T Livineston 


Los Angeles, Calif. 


Three comments on AF's condemned boiler 


Why did the inspector condemn a 250- 
hp cross-drum boiler when brick lining 
in the furnace center wall eroded? (A\- 
bert French's question in February Ar- 
guments). 

According to his sketch, eroded brick 
was about midway up furnace wall. 
Since this brick supported the wall 
above it, the upper courses may have 
broken away on further erosion. 

Sketch also indicates an underfeed 
stoker. With this type of firing, top of 
fuel bed is relatively high; combustion 
gas contacts furnace walls and tubes at 
nearly maximum gas temperature, Com- 
bustion gas usually contains compounds 
corrosive and erosive to refractories. 

With highest gas temperature radiat- 
ing from the fuel bed near furnace 
wall’s midpoint, chances of ash-particle 


: fusion and slag formation are greatest 


in this area, Firebrick erosion and even- 
tual failure may result. 

From data given, I believe shutting 
down the boiler until repairs could be 
made was the right thing to do. 

H B Wayne Brooklyn, N.Y. 


Some years ago it was a practice to 
support watertube boilers on their own 


brick walls. Recently this type of sup- 
port has been outlawed. 

A common wall between a battery of 
two boilers was generally built with a 
2-inch air space in the center, a core of 
common brick, and then a row or two of 
firebrick on each of the outer walls. 

When these walls became so eroded 
as to eat through the firebrick protec- 
tion, the fire made short work of the 
inner wall. With no support the engi- 
neer would be likely to find his boiler 
setting down on the stoker grate. 

E H McCaturon 

Bridgeport, Conn. 


The story that Reader French tells is 
almost incredible. An eager-beaver en- 
gineer called in a boiler inspector and 
“had” him condemn an apparently serv- 
iceable boiler. The reason was a rela- 
tively minor amount of brick-work ero- 
sion, even though another inspector had 
approved the boiler only three weeks 
before. 

Since when do boiler inspectors con- 
demn or approve boilers at the request 
of the operator or owner? It is usually 
a serious business to condemn a boiler. 

(Continued on page 216) 


ALTHEA THORNTON, Assistant Editor 


Best way to stop 
stack erosion? 
One YEAR after going into service, our 
metal stack had corroded badly. We 
replaced it and cleaned inside and out- 
side with a rust inhibitor, then painted 
all surfaces with an acid- and heat-re- 
sistant paint. Next, we covered outside 
with insulation and a galvanized jacket. 
Apparently the insulation stops con- 
densation of the acid-containing vapor 
that previously attacked the stack. By 
inspecting and touching up the paint 
each year, no corrosion has shown yet. 
Because of the success of this instal- 
lation, we have rebuilt stacks at two 
other plants in the same way. 
Date Weum Hopkins, Minn, 


T | | 
| Upper limit 


| 
Lower /imit 


Dissolved solids, ppm 


fs) 6 18 24 
Tune, hr 


Is this the way blowdown 


affects concentration? 


Cuart asove, from article on boiler 
blowdown (September Power), plots 
solids concentrations against time. But 
I don’t think it shows what actually 
happens. 

It indicates that, if a boiler is blown 
down, the concentration drops instantly 
from 3500 to about 2500 ppm. To ac- 
complish this, you’d have to dump about 
one third of the water, then fill up at 
once with fresh water. 

As I see it, the mere act of blowing 
down does not decrease concentration of 
dissolved salts. Water level is lowered 
without changing the concentration. 
Afterwards, boiler feed pumps speed 
up, feeding water faster than the evap- 
oration rate. So concentration falls 
gradually. This continues until normal 
water level is reached, when water feed- 
ing rate slows down and concentration 
gradually increases. 

Assuming that not more than 10% 
of the boiler water can be blown out at 
any one time, concentration of dissolved 
salts does not vary more than 10%. 


W J Ryan New York, N.Y. 
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The Low Maintenance Trap for Low Pressure Heating .. . 


Open Float and Thermostatic Trap 


For fast heat-ups, Armstrong steam traps can 
be fitted with thermic buckets. These ore excellent 
for heating systems thot ore shut off at night 
and turned on in the morning. Large opening in 
the bucket, controlled by a thermic strip, pro- 
vides a fast discharge of air until steam enters 
the trap. Heat contrects the strip closing the 
opening. Non-condensibles thet enter with the 
steam during normal operation are continually 
dischorged through the small vent 


ARMSTRONG STEAM 
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The Armstrong No. 800 trap above 
is operating at a 10 to 12 pound 
initial pressure and discharging into a 
return line carrying 5” of vacuum. In 
12 year's service, maintenance costs on 
this and 99 other Armstrong traps 
has been practically zero . . . so reports 
Mr. Thomas B. Healy, Vice President 
of the Liquid Veneer Corporation, 


The reason behind this low cost 
maintenance lies in the design, work- 
manship and materials used in the 
traps. The stainless and chrome steel 
internal mechanism is identical in 
design, workmanship and materials 
to the internal mechanisms of forged 
steel traps used for 900 |b. pressure 
and 900°F service. It is no wonder 


Application Enginooned 
TRAPS 


that these traps deliver such long, 
trouble-free performance operating 
under the moderate pressures, temper- 
atures and loads of a low pressure 
vacuum return heating system, 


Low maintenance is only one of the 
reasons Armstrongs are widely used 
for heating. There are others . . . uni- 
form heating . . . faster heat-ups . . 
easy cleaning and inspection . . . guar- 
anteed satisfaction . . . competitively 
priced... backed by a nation wide 
sales and service organization. Ask 
your Armstrong Representative for 
complete details or write: 


ARMSTRONG MACHINE WORKS 
812 Maple Street, Three Rivers, Michigan 


ASK FOR CATALOG J 


Contains complete 
installation and service in- 
formation, physical data 
and prices for all 
Armstrong traps and 
accessories. 
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INGOTS are drawn from furnace by placing capstan as shown. LOGS are easily moved in sawmill yard by one man. Once they 
Same capstan then moves ingot to work area where it’s needed are placed where wanted, capstan is moved for next operation 


COAL and other cars can be quickly moved without yard engine TUBE BENDING is light work if capstan instead of chainfall 
by one man. More than one foundation for same capstan is used does bending. Here the chainfall is used only to lift pipe 


OW T0 use mobile capstan 


> HAVING A MOBILE CAPSTAN around your plant is like hiring a tame elephant to 
do your heavy pulling and hauling jobs. Unit comes in various sizes, is driven by 
electric motor. It also has place above motor for mounting internal-combustion 
engine if supplying electricity is a problem. 

Pulley is offset in such a way that unit sets itself automatically in haulage direc- 
tion, You can install various foundations in places where capstan is usually needed. 
Then move capstan to place you want it. 

Speed reducer uses mass-produced parts to keep cost low. A stop prevents 
swinging over 350 degrees to prevent damaging electrical connections. 

—Courtesy: ACEC Electric Corp, New York, N. Y. 
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trol saves horse- 
power at reduced 
loads by spinning © 
entering gas in 
ction of wheel 


The outstanding features of these Westing- volumes of gas in relation to space occupied, 


house-Sturtevant Heavy Duty Fans with for- 4. LOW SPEEDS — Operating speeds are lower than 
wardly curved blading offer the best combination, other conventional fan types. 

in public utilities and industrial plants, for both 5. RUGGED — Solidly built of welded reinforced 
process steam and power generation. steel plate and designed specifically for heavy 


1. HIGH FAN EFFICIENCY — Streamlined passages 


and improved blade proportions provide high 
fan efficiencies throughout normal operating MORE FACTS? Call your nearest West- 


range. inghouse-Sturtevant specialist—he’s the “Man 
2. LOW FIRST COST—Less than any other conven- with the Facts’”’ on Mechanical Draft and 
tional type for the same duty. other Air Handling applications, and Elec- 


3. SPACE SAVING— Design permits handling large tronic Air Cleaning. 


Westinghouse Electric Corp. 
AIR HANDLING 


you CAN SURE...16 rs 
.. Westinghouse 
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Please send more facts on your Induced Draft Fans. 
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BASICS . » » bringing engineering theory down to earth 


TOD WALDRON, Assistant Editor 


Practical fuel burning takes two forms 


—<guspension and fuel-bed 


We wave coverep the fundamentals 
of burning in previous Basics. Now 
we're ready to tackle the job of combus- 
tion of commercial fuels in actual fur- 
naces, 

Let’s see just what this job entails. 
Speaking in broad terms, it includes: 
(1) preparing the fuel and air (2) 
vaporizing or gasifying the fuel (3) 
bringing the fuel and air together in 
the right proportions and at the proper 
temperature for ignition and combus- 
tion, and (4) transferring heat from the 
products of combustion to the boiler or 
other surfaces while retaining enough 
heat in the combustion zone to maintain 
volatilization and ignition. All these 
actions are going on at the same time 
in any furnace. And each particle of 
fuel goes through all the steps, in order, 
during its brief passage through the 
furnace, 

In general, burning takes place under 
two separate physical setups: the fuel 
burns (1) in suspension or (2) on a 
fuel bed (see Fig. 1). We will talk 
about both types of firing later so we 
can see how they differ and, more impor- 
tant, in what ways they are alike. This 
month we will start out with the first 
type. 

“Suspension firing. When we think of 
suspension, or burner firing, gas comes 
immediately to mind as the simplest 
example, Here fuel is already in the 


firing 


Small particles best for 


How fuels burn-6 


gaseous state, ripe for quick mixing 
with air. So all we need is to supply 
the right amount of air for the amount 
of fuel to be burned, and provide some 
means for mixing fuel and air thor- 
oughly. How and when this mixing 
occurs depends on the actual burner 
design—difference in how and when 
mixing takes place, incidentally, is the 
primary difference between one burner 
and another. 

Burners for oil and coal, in addition 
to proportioning fuel and air, and mix- 
ing them, must also prepare the fuel. 
For oil, this means making it ready for 
conversion from liquid to gaseous hydro- 
carbons. For coal, it involves distilling 
off the volatile matter (gaseous hydro- 
carbons again, plus hydrogen and car- 
bon monoxide). This must be done in 
the instant after the fuel enters the fur- 
nace. 

Preparing fuel. It is the furnace heat 
that does the conversion—the job of the 
firing equipment is to put the fuel into 
a physical shape that makes the best 
use of this heat. For suspension firing 
of both oil and coal, the answer is the 
same—the fuel must be broken up into 
many small particles to expose as much 
surface to the heat as possible (see Fig. 
2). With oil, atomization is obtained in 
a variety of ways by the burner; with 
coal, pulverization is handled in a sep- 
arate unit, the burner merely mixing 


suspension 
firing—they show more area to heat 
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3 Hexiting and igniting fuel is mostly 
furnace’s job. Here logs reflect heat 


the finely ground particles with air and 
injecting the mixture into the furnace. 

In addition to small particles, we need 
fast motion between the particles and 
air to strip away the microscopic “coats” 
of gas that form on the particles. This 
stripping exposes fresh surfaces to heat 
and air. 

Furnace’s job. The furnace takes 
over where the burner leaves off, pro- 
viding the conditions for continuous 
complete combustion. Within the com- 
bustion zone, fuel must be vaporized or 
gasified, mixed with air, ignited, and the 
resulting reactions between fuel and 
oxygen carried to a finish. Chief respon- 
sibility for bringing fuel and air to- 
gether rests with the burner. The fur- 
nace can do little to correct failure of 
the burner in this respect. On the other 
hand, heating and igniting are predom- 
inantly the furnace’s job. 

The difficulty met in trying to burn 
a single log in a fireplace illustrates the 
part played by good furnace design. As 
anyone who has tried will testify, a sin- 
gle log is one of the hardest things in 
the world to keep burning, while a num- 
ber of logs will blaze merrily (see Fig. 
3). The reason is that when there are 
several logs, each reflects heat to the 
others, for distillation of volatile matter 
and ignition. In the same way, a furnace 
must maintain a heat supply to prepare 
and ignite incoming fuel. 
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If you will put a Jenkins Valve, 
recommended for your particular service, 
on the worst place you can find — where 
you cannot keep other valves tight — and 
if it is not perfectly tight or it does not 
hold steam, oil, acids, water or other fluids 
longer than any other valve, you may 


return it and your money will be refunded. 


“A Fair Offer”, first published in “A Fair Offer” is republished, at reg- 
1869, was more than a warranty of _ ular intervals, as our pledge that those 
superior performance. It charted a standards will always be observed. 


course for fair dealing from which 
Jenkins Bros. has never veered. 


By making valves that measure up | K VA 
to this forthright offer, Jenkins Bros, 


has continued to set the highest stand- #9 
ards for quality. LOOK FOR THE JENKINS DIAMONO &> 
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“| chopa up da guy 
who steala my mine- 
strone — and | no 
fool thisa time.” 


The souped-up ship 


> “Sune, the new fireman was good, 
all right. But he was scared stiff every 
time we took a bad roll,” Joe Betz from 
Taunton, Mass. was saying when I vis- 
ited the Bent Propeller Bar. “And the 
Second Assistant was tough and in the 
first place had no use for landlubbers on 
his watch. So he sent his oiler topside 
to the steward. In the galley, the oiler 
dumped salt mackerel into a bucket 
and stood by the fireroom ventilator up 
on the bridge. We were crossing the 
North Atlantic and taking over green 
waves, with heavy sprays going down 
into the fireroom. As soon as the next 


heavy roll sent the ship shuddering over 
on her beam end, the oiler heaved the 
fish and water down the ventilator. 

“That was too much for the fireman, 
who wanted to be relieved every time 
the ship bounced around. So he lit out 
of the fireroom like a greased mackerel, 
yelling to the Second as he passed him 
in the engine room, ‘I’m leaving. When 
fish start coming aboard I go topside— 
and I stay there.’” 

That raised a commotion and every- 
one laughed—that is, everyone but Mar- 
maduke Surfaceblow, Esq, the world- 
renowned consulting engineer. Marmy 


Marmaduke Surfaceblow, Esq 


Batten down the hatches, man the bilge pumps, lash 


down the deck cargo! 
stationary and consulting engineer. 


Here’s Marmy, old marine, 
Older Power 


readers know that this “uncolleged” engineer has 
been sounding off in Power since January 1948. He 
tackles tough plant problems in the most unengineer- 


ing ways 


but always seems to come up with a solu- 


tion. His favorite hangout? The Bent Propeller Bar. 
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was leaning quietly on his end of the 
bar, silently nursing his bottle of drain 
cleaner, known in these parts as Sand- 
paper Gin. 

About the time I got settled and my 
eyes could penetrate the tobacco smoke, 
I made out some of the other custom- 
ers. There were seagving characters, 
dry-land sailors and stationary engineers 
—also, some out-of-towners. 

Now everyone seemed to be talking, 
laughing and drinking. Conversation 
was a hodgepodge about sea sickness, 
high-pressure boilers and the best way 
to beach-comb in a foreign port when 
you miss your ship. “Now take the SS 
Tuscurora,” chimed in Sterling Krone, 
who was in town from Canby, Minn. 
and stood next to Marmy. “I shipped 
aboard her back in...” 

“BILGEWATER on that old rust bucket,” 
suddenly roared Marmy in his foghorn 
voice, slapping his empty bottle on the 
bar. “I'll tell you dry-land sailors about 
the time after World War I when I was 
First Assistant Engineer aboard the old 
SS Grant on her maiden voyage and how 
I got the bugs out of her system.” 

(Continued on page 202) 
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do you buy 


BRICATORS AND 


ae 


when you place a D 


What you really buy is performance 
. +. and good value for your piping 
dollar. And how do you get these? 
By selecting a piping contractor who 
has a reputation for quality work... 
who is called upon to do job-after- 
job for the same customers. It's as 
simple as that, 

Midwest is such a piping contrac- 
tor. Midwest Piping is superior piping 
and good value for every piping 
dollar. We shall be happy to have 
you ask us to prove it. 


MIDWEST PIPING COMPANY, INC. 
Main Office, 1450 South Second $t., St. Louls 4, Mo, 
PLANTS: ST, LOUIS, PASSAIC, LOS ANGELES, ond 8OSTOM 


SALES OFFICES: NEW CHURCH ST, BOSTON 27428 FiRST ST, 
LOS ANGELES 33-520 ANDERSON ST. CHICAGO WEST MORRCE ST, 
TULSA 3-224 WRIGHT BLOG. HOUSTON 2—1213 CAPITOL Ave, 
CLEVELAND 14—616 ST. CLAIM AVE, 


PIPING FABRICATION. 


and 
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MODERNIZING? 


New equipment needs 
the right instrumentation 


When you’re planning to install new equip- 
ment, plan to take advantage of the full 
potential of modern methods of measure- 
ment and control. It’s the sure way to get 
top value for your modernization investment 
. . » for the improvements in production 
economy, quality, and versatility possible 
with today’s production equipment depend 
increasingly on control instrumentation. 


Here are two important points that de- 
serve consideration if you’re planning to 
modernize: 


1. Design for control. Instrumentation is more 
than a necessary appendage. It’s a vital, 
integrated part of the process itself. Control 
design goes hand in hand with process design. 


Brown instruments 
help Con Edison 


station treat 


2. Get the right instrument for the job. This seems 
obvious—but all too often instruments may 
be stretched or squeezed to fit applications 
for which they were never intended. Each 
instrument should fit its function. 


On point number 1, Honeywell’s experienced 
application engineers will be glad to co- 
operate with your own staff to recommend 
ways in which you can obtain the full benefit 
of modern instrumentation. They have an 
extensive background not only in contact 
technology, but also in the processing prob- 
lems of various industries. 


On point number 2, Honeywell offers an 
exceptionally wide line from which to 
choose. You're sure to find instrumentation 
with exactly the right performance .. . at 
the right cost . . . to fit your process. You 
eliminate problems of “shopping around’’.. . 
and divided responsibility. This one source 
can fill practically all your measurement and 
control requirements. 


A talk with your nearby Honeywell sales 
engineer will give you a detailed picture of 
what instrumentation can mean in your 
modernization program. Call him today . .. 
he’s as near as your phone. 


View of part of the installation of six “Illco-Way” mixed- 
bed de-ionizers, which reduce silica content of raw make-up 
water by ion exchange...under control of Brown instruments. 


yee 


Frequent checks of silica content let operators know when to regenerate ion 
exchange beds of Waterside Station’s make-up treatment process. Brown 
instruments on panel control each stage of the treatment. 


2 million pounds of make-up per hour 


ONSOLIDATED Ep1son’s Waterside station is a 
large, modern 100% high pressure station. And 

it had one of the biggest make-up water problems. . . 
for beside supplying its 658 megawatts of generating 
capacity, the station also feeds 200 psi steam to New 
York’s skyscraper heating system. As much as 2!4 
million pounds of make-up per hour may be required. 


To minimize scaling troubles due to silica content of 
the raw water, the station was recently equipped with 
“Illco-Way”’ ion exchange treatment equipment that 
de-ionizes this large volume of water in a continuous, 
completely controlled system. Designed and built by 
Illinois Water Treatment Co., the one-million-dollar 
system consists of six mixed-bed de-ionizers. The 
installation is equipped with an extensive comple- 
ment of Brown instruments that measure and control 
critical variables. 


Separate Brown integrating flow recorders check the 
flow of softened water to each of the six mixed beds. 
A multi-point ElectroniK conductivity recorder 


REFERENCE DATA: 
Write for Catalog 90-2, “Supervisory 
Instruments for Power Generation.” 


charts the purity of effluents, as a check on opera- 
tion... and operates alarms when conductivity gets 
too high. pH of treated effluent is recorded by 
another ElectroniK instrument, which also warns 
when pH drops too low. Other Brown instruments 
measure and control reagents and rinse-water flows 
and temperature during the regeneration of the 
individual ion exchange beds. 


The net result is that make-up water with silica con- 
tent consistently below 0.02 ppm, and conductivity 
about 1 micromho, is fed to the station’s boilers. . . 
with only a minimum of individuai attention by 
plant operators. 


For a discussion of how Brown instruments can go to 
work advantageously in your own plant, call your 
local Honeywell sales engineer . . . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


Honeywell 


BROWN 


INSTRUMENTS 
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Start with these quick samples .. . 


That coal-burning gas turbine ee 


is piling up operating hours again. With four rows of new blades and an 
improved flyash separator, tests were resumed in 1954. After over 700 
hours on coal, much of it at high load, inspection revealed no measur- 
able erosion or ash deposits. Reports from the Field is your source for 
the facts and figures. And... . 


On the light side... 


the same section carries news of the first application of high-frequency 


fluorescent lamps. Forecast in our special report ‘‘Today’s Electrical 
Practice’’ (Oct 1953), these 400-cycle lamps have moved out of the lab 
and into Union College’s new field house. To see why this system promises 


new economy in high-bay areas, turn to 


No time for "the papers"? 


a . 
Se [ VI ce Then Technical Briefs is your dish. A few minutes with these columns 
give you the gist of the latest technical papers. Abstracted for busy 


power men this month are 17 reports on nuclear power, piping, pressure 
vessels, engines, feedwater treatment. And if the digest makes you wart 
to read the full story, there’s dope on how to get it 


about this hard seat. Not when it’s ‘‘Brinalloy,’’ the new seating metal 
used in Lunkenheimer’s LQ600 bronze valves. Hard all the way through, 
this material is said to resist wear and corrosion better than 500 Brinell 
stainless steel or 1000-Brinell casehardened stainless. For facts on 
these valves and other maintenance-cutting new products, take a quick 
run through Plant Equipment News. It begins on 


Kickoff item... 
in this month’s Free Literature is New York Blower Co’s 20-p bulletin on 


industrial fans. It heads a parade of over 50 useful pamphliets—any of 
which can be had for your files at the drop of a postcard 


Pigs is Pigs... 


or so we thought until we read George Edwards’ Scrapbook and found out 
they could be an engineering problem. For the answer, see 


For other timely ideas, see following service pages > 
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; Float- 


Discharges condensate con- Sarco Camlift Bucket 
Sarco Balanced tinuously at steam tempera- 


New, powerful Camlift valve 
Pressure Thermostatic ture and without shock, Re- mochaniam greater 
sponds immediately to vary- 
| ing loads and pressures. Cat. discharge with no increase in 
Sarco Thermodynamic oan ow 450-A size of trap body, Cat. 360-A 
, pacity. Same head and seat, 
Valve head, solid 0-300 psi, Freeze-proof. Cat. 
disc, is only moving part. 250-A 4 
Same head and seat to 600 ; 
psi. Withstands superheat, oy 
water-hammer, corrosive con- 
densate, Cat. 255-A 


d Expansion 


Adjustab'e to discharge 


condensate BELOW 212°F, 
Freeze-proof, Not affected by 
water-hammer or pressure 


efficient steam trapping 
throughout your plant 


With these 5 Basically Different Types of charge Float-Thermostatic Trap will, however, 


Sarco Steam Traps you can select the trap keep the heating surface free from condensate all 
with the characteristics that match your the time—insure uniform air temperature. 
specific job conditions. That’s why no one type of steam trap can give 


best trapping results under all job conditions. 
And that’s exactly why Sarco makes 5 basically 
different types of steam traps—each with a dif- 
ferent set of operating characteristics. 


Just because a steam trap discharges condensate 
and air and closes to steam doesn’t necessarily 
mean it’s doing a good job. For maximum effi- 
ciency, a trap must also keep conditions within 


the steam spaces right for the heat transfer job Solve Your Trapping Problems 

to be done. And because Sarco makes all 5 types — not 
. For example: A Bucket Trap will work on a merely variations of one type — you can always 

unit heater—but its discharge is intermittent. Be- get impartial advice from Sarco, based on over 

tween discharges, condensate collects in the small 43 years of field experience. Write to your local 

steam space of the heater causing undesirable Sarco representative or to Sarco Company, Inc., 


changes in air temperature. The continuous dis- Empire State Building, New York 1, N. Y. 


ey C O makes all 5 types of steam traps 
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REPORTS FROM THE FIELD 


What's happening in power and what it means fo you 


For Calendar of Events see page 250 


Conveyor belts carry coal nearly 3 miles 
to feed nation’s largest power plant 


> A NETWORK OF NEARLY three miles 
of rubber conveyor belts keeps coal flow- 
ing into the nation’s largest electric 
power producing steam plant. 

Coal hauled by the multiple belt-road 
supplies 14,000 tons of fuel a day for the 
ten 150,000-kw generating units at the 
Tennessee Valley Authority Shawnee 
plant, Chiles, Ky. Electric power pro- 
duced at Shawnee is fed to the gaseous 
diffusion plant operated by the Atomic 
Energy Commission at Paducah, Ky. In 
partial operation since early 1953, the 
Shawnee plant will go into full opera- 
tion late in 1955 when all of its gener- 
ating units will be producing. 

Manufactured and installed by the 
B F Goodrich Co, Industrial Products 
div, elevated sections of the belt speed 
overland on towers raised as high as 50 
ft above ground. Belts go up steep 
grades, span a river channel and road, 
probe underground for short runs to 
reach a 1,450,000-ton stockpiling area. 
Coal tonnage carried daily by the sys- 
tem could produce the electrical power 
needed for a city the size of Detroit. 
Operating in four directions at once, 


the belt system conveys coal to the plant 
from Ohio river barges, north of the 
plant, and from railroad coal cars, south 
of the plant. The belts can be directed 
to carry coal either straight to the plant 
for immediate use or to a stockpile for 
storage. The entire network is con- 
trolled by one man at an electronic 
control panel. 

The complete conveyor system is com- 
posed of ten sections of rubber belting, 
ranging in length from 200 to 2640 ft, 
pulley to pulley distance, Belts are as 
wide as 54 in., handle to 1200 tons of 
coal an hour and move at speeds to 480 
fpm. Three of the belts carry their 
loads up 16-degree inclines. Transfer 
points, located where two belts join, 
automatically cause the coal to dis- 
charge from one belt to the other. 

To install the 14,746 ft of rubber con- 
veyor belt used on the belt-road, rolls 
weighing as much as 20,000 Ibs and 
measuring as long as 1765 ft were 
shipped to the plant site by rail. A total 
of 15 splices were made by a portable 
electric vulcanizer to make the belts 
into an endless chain. 


READER SERVICE SECTION * 


Coal-burning gas turbine 
piles up operating hours 


& Over 700 nouns of successful coal- 
burning gas turbine operation were 
logged in the current series of tests, ac- 
cording to a report presented at the 
annual meeting of Bituminous Coal Re- 
search, Inc. 

Since Jan 1953 the coal-burning gas 
turbine has been a cooperative project 
of the Locomotive Development Com- 
mittee (LDC) and Alco Products, Inc. 
The program for 1953-54 was divided 
into three parts: (1) to study and de- 
velop the most economical means for 
supplying suitable coal for turbine loco- 
motives, (2) to design, build and install 
an improved fly ash separator, and (3) 
to install four new rows of blades in the 
LDC turbine and conduct tests to de- 
termine whether the new separator 
could prevent blade erosion. 

Turbine re-blading was completed late 
in 1953. Blades were manufactured by 
Alco from 19-9-DL, a chromium-nickel 
alloy widely used for gas turbine disks 
and blades, but lower in high-tempera- 
ture strength than the S-590 alloy orig- 
inally used. The turbine was rerated to 
3540 shaft hp at 80-F inlet temperature, 

(Continued on page 242) 


High-frequency lighting system 
uses 400-cycle power 


Finst appiication or high-frequency 
fluorescent lamp operation for general 
lighting of a large area has been in- 
stalled in Union College’s Alumni Me- 
morial Field House. 

Designed and developed by General 
Electric Co, the system calls for opera- 

(Continued on page 246) 
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THEY WANTED A SINGLE 
RESPONSIBILITY CONTRACT 


The National Petro-Chemicals Corporation wanted a single respon- 
sibility contract for the construction of their plant at Tuscola, Illinois. é 


THEY CHOSE PRITCHARD 


The master contract offered by Pritchard assumes full responsibility 
for engineering, design, drafting and construction. You benefit four ways: 
oe 1. You know the total cost before the job begins, 2. You have a firm 


. guarantee of operation and efficiency of the completed plant. 3. You 
é realize great savings from co-ordinated purchase of materials . . . reduc- ' 
‘ tion of labor costs ... uniform control of construction. 4. You realize a ' 
4 faster return on your investment because of earlier completion date. 


INDUSTRY'S 
PARTNER FOR 
PROGRESS 


SLRPVING THE 
CAS. POWFR 
PETROLEUM ANDO 


ENGINBERS CONSTRUCTORS 
MNOUSTON 
NEW VORK Dept. 434, 4625 Roanoke Parkway, Kansas City 12, Mo 
PUTT SBURGH 


SF 
TULSA 


POWER PLANT 
built by Pritchard at The 
National Petro-Chemicals 
Corporation Tuscola, Illinois 
plant under a Pritchard 

single responsibility 
contract. 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


17 Digests for you on: 
NUCLEAR POWER 
PIPING 
ENGINES 
FEEDWATER 


Cold traps returned to 


(-200) 
tanks 


Condensate weighing 


goses 


feed storage 


SA Mydrogen - 
oaygen 
flame recombiner 


Hydrogen, oxygen, ~~. 
steam and fission 


Cotolytic 


recombiner 


Pressurizer 
(supplies /OOOpsi) 


pressure 
reducing 


/000psi 


feed pump 


0,0 storage 
tanks 


Pilot-model nuclear power plant using a homogeneous reactor 


The homogeneous reactor experiment— 
a pilot-model nuclear power plant. By 
W R Gall, Oak Ridge National Labora- 
tory, Carbide and Carbon Chemicals 
Corporation, 

A nuclear pilot plant for production 
of electric power with an aqueous solu- 
tion of uranyl sulphate as fuel has been 
designed, constructed and operated by 
the Oak Ridge National Laboratory over 
a four-year period. The heat-producing 
reaction occurred in an 18-in. diameter 
spherical vessel. 

Heat was removed by pumping the 
liquid fuel through a U-tube heat ex- 


changer where steam was generated for 
use in a small turbine, as shown above. 
With the reactor generating 1000 kw 
of heat at 482 F and 1000 psi, 3000 Ib 
per hr of 200-psia steam was produced. 
This generated 150 kw of electricity. 

Designs of major equipment items are 
described and cost of construction is 
summarized. It is interesting to note 
that installation of reactor equipment, 
piping and instrumentation is 36.5% 
of the total cost. Material costs for the 
same items total only 19.3%. 

Though the entire reactor has now 
been dismantled so the building and 
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auxiliary equipment may be used for 
more advanced pilot-plant experiments, 
the experience with this unit is both in- 
teresting and instructive. ASME paper 
no. 55-S-15, 


Evaluating basic materials for nuclear- 
fueled power plants. By )) O Leeser, 
Nuclear Power Development Dept, The 
Detroit Edison Co. 

Reactors fueled with enriched uran- 
ium, or U-235, have been constructed 
and operated. However, converting con- 
centrated heat potential of this fuel into 
superheated steam, that in turn pro- 
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Specify J-M Superex, 
industry's favorite block insulation 


Made from diatomaceous silica and asbestos 
for all temperatures to 1900F 


Ou'LL ENJOY greater insulation 

savings with Superex”. Its unique 
combination of low conductivity and 
outstanding resistance to high temper- 
atures provides greater operating effi- 
ciency and longer maintenance-free 
service. That's why Superex is the lead- 
ing block insulation for furnace work. 


Light and easy towork. Superex with- 
stands temperatures to 1900F indefi- 
nitely with negligible loss of efficiency 
and is so strong that it compresses 
only \& inch under 6 tons’ pressure per 
square foot. Its light weight, excellent 
working properties and availability in 


JM 
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Johns-Manville 


large blocks mean quick, easy, low- 
cost installation. 


For high temperature equipment, 
Since its introduction in 1927, Superex 
has received enthusiastic acceptance, 
Today it economically insulates 90% 
of the country’s hot blast stoves. 
Other high temperature equipment 
where Superex has proved its supe- 
rior performance include most types 
of industrial and metallurgical fur- 
naces and ovens, stationary and 
marine boilers, regenerators, kilns, 
roasters, high-temperature mains, flues 
and stacks. 


Saves waste-——Superex comes in 7 standard thick- 
nesses from 1” to 4’’, Other sizes available on order. 


For further information on Superex, write to 
Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, Port Credit, Ont, 
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duces power, requires a complex plant. 

Included in requirements for the 
plant are primary and secondary cool- 
ing systems, specially designed heat ex- 
changers, critical and accurate control 
mechanisms, and built-in remote-han- 
dling facilities, 

Fortunately, there has not been any 
dearth of designs of nuclear reactors 
technically capable of producing elec- 
trical power. The problem has become 
one of balancing economic aspects with 
technical and design specifications. 


ASME paper no. 55-S-14, 


Selection of materials for a sodium 
graphite reactor system. By C C W ool- 
sey, Jr, North Americua Aviation, Inc. 

The sodium-cooled graphite-moder- 
ated nuclear-reactor system has been 
included as one of five approaches to 
economic nuclear power being spon- 
sored by AEC. The program calls for 
construction and operation of an ex- 
perimental reactor with no power-gen- 
erating plant. Heat is to be exhausted 
to the atmosphere through sodium-to- 
air heat exchangers. 

The reactor will generate about 20,- 
000 kw of heat at temperatures near 
1000 F. Advantage of this system is 
that such temperatures can be obtained 
at normal atmospheric pressures. 

Criteria are discussed for selection 
of materials for components of the re- 
actor. Discussion is limited to those 
materials in contact with the sodium 
coolant up to temperatures as high as 
1200 F, both in high radiation field 
existing within the reactor core, and in 
piping and heat exchangers external to 
the core. 

Materials involved are zirconium and 
stainless steels, Selection criteria in- 
clude usual high-temperature consid- 
erations of strength and compatibility 
with other materials in the system, and 
also their parasitic neutron absorption. 
ASME paper no. 55-S-16, 


Shielding concepts for nuclear reactors. 
By H E Stone, General Electric Co, 
Knolls Atomic Power Laboratory. 

Nuclear power plants produce large 
quantities of heat accompanied by high- 
ly dangerous radiation. While it is im- 
portant to harvest heat and control the 
reactor, it is also necessary to protect 
personnel from radiation. This paper 
deals with sources, general shielding 
concepts, shielding materials and types 
of shields for various applications. 

The shield must be designed to reduce 


More TECHNICAL BRIEFS 


Directions for ordering papers on p 232 


all reactor and shield radiation sources 
to acceptable tolerances, Radiation of 
different types, neutrons and gammas, 
can be added in their effect and the sum 
of individual doses must not exceed the 
AEC tolerance of 0.3 rem per week. 
All major sources of radiation in reactor 
shields are discussed in the paper. 

Three types of shields are mentioned: 
(1) unit shield for land-based reactors 
where weight and space are not of prime 
importance, (2) compartment shield for 
mobile reactors where a radioactive cool- 
ant and heat-transfer equipment are in 
a shielded area to reduce total shield 
weight and size, and (3) divided shield, 
which is the lightest of the three, but 
allows a large unshielded area between 
the reactor and personnel compartment. 
ASME paper no. 55-S-20, 


The use of benzene as a thermodynamic 
working fluid for a nuclear power 
plant. By | G McChesney, Rochester 
Gas and Electric Corp, and R H Shan- 
non, United Engineers and Construc- 
tors, Inc. 

For a fast solid-fuel (heterogeneous) 
type power-breeder reactor, liquid sod- 
ium is one of the best coolants for re- 
moving heat energy from the reactor. 
But for the power cycle with water as 
the thermodynamic working medium, it 
is desirable to consider ways of elim- 
inating or minimizing possibility of con- 
tact between sodium and water, because 
a violent chemical reaction can occur. 

Potential hazard in this application 
is much greater since sodium is also 
radioactive. In addition, it is important 
to keep neutron moderating elements 
out of the core of a fast reactor. 

By means of cycle studies the authors 
find a benzene plant may well be as ex- 
pensive as the combined cost of the 
steam plant and the NaK coolant sys- 
tem. Benzene involves additional haz- 
ards in plant operation and mainte- 
nance, Potential danger of moderating 
elements getting into the sodium coolant 
still exists, ASME paper no. 55-S-29. 


Piping 


Steam-piping design to minimize creep 
concentrations. By E L Robinson, Gen- 
eral Electric Company. 

This paper gives a selection of formu- 
las for determination of possible creep 
concentrations in high-temperature pip- 
ing. Some specific arrangements likely 
to be conducive to concentration of plas- 
tic strain are illustrated. Excessive plas- 
tic strain is undesirable, although the 
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amount that can be tolerated varies 
greatly between different materials. 

The two most important assumptions 
made during the analyses are that creep 
goes with some power of the stress and 
that progressive using up of the material 
goes with the octahedral stress where 
both torsion and bending are present. 

In trying to decide if a structure is 
safe and useful, it is well to remember 
that fracture and failure come about 
through a separation of one part from 
another. This, very literally, is a change 
of shape technically called strain, Stress, 
as such, is just an intermediate means 
by which strain is caused. ASME paper 
no. 54-A-186. 


Endurance testing of expansion joints. 
By Walter Samans, Consulting Engi- 
neer, and Dr Leo Blumberg, Pennsyl- 
vania Military College. 

Although it was first thought in these 
tests that there would be more or less 
uniformity in the behavior of joints 
along some generalized classification as 
to bellows shape, irregularity prevailed. 
Only in a few cases did two joints from 
the same manufacturer have about the 
same flexure life. 

Items important in setting up design 
rules included the following. Free 
spring in a joint after manufacture, and 
as received by the user, is relatively 
insignificant in determining the prob- 
able flexure life of a joint, when several 
types of stress raisers may exist to cause 
a premature failure. 

Stress concentrations at circumferen- 
tial edge welds were the apparent pri- 
mary cause of failure in all disk-type 
joints tested. Stress concentrations in 
longitudinal welds were the apparent 
primary cause of failure in three of the 
hydraulically formed types of joints 
tested. ASME paper no. 54-A-103. 


Carbon-molybdenum steel steam pipe 
after 100,000 hours of service. By R J 
Sinnott and I A Rohrig, The Detroit 
Edison Co, and J W Freeman and Al 
Rush, University of Michigan. 

When unit No. 14 was erected at 
Delray Power Plant in 1938, lack of 
reliable data on service-life properties 
of metals subjected to high tempera- 
tures was acutely felt. The practice of 
basing design stresses on short-term 
high-temperature laboratory tests was 
repeatedly questioned. 

Rarely does the engineer have oppor- 
tunity to check design considerations 
and laboratory data in terms of creep 
in service. Samples from piping in this 
(Continued on page 224) 
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Traveling Stocking 


and Reclaiming 


Coal Handling Tower 


OF WELDED DESIGN 
a Mead -Morrison development 


All connections in the main structure of this tower, both shop 
and field, are welded. The cantilevers employ riveted connections 
and are fastened to the main structure by means of rivets. 


This modern design is typical of Mead-Morrison pioneering in 
developing stronger and more economical material-handling 
equipment. Write for complete information on Mead-Morrison 
Towers and Bridges for coal, ore and other materials. 


Coal is brought to the plant of 
a large West Virginia steel mill 

in cars which dump into a 
digging pit alongside the Mead- 
Morrison tower. Unloading of 
the cars is aided by a car shakeout 
suspended from the side of 

the tower. 


The tower digs coal from the 
trough and delivers it to the 
near-side stocking pile at the rated 
capacity of 915 tons per hour, 
and co the far-side stocking pile 
at the rated capacity of 610 

tons per hour. 


The tower also reclaims coal 
from the scorage piles to the 
receiving hopper in the tower at 
the rated capacity of 765 tons 
per hour from either pile. 


Included in the Mead-Morrison 
equipment are a 6Y% ton light- 
weight grab bucket and automatic 
rail clamps to protect the 
structure in a high wind, Ad- 
justable voltage is used for the 
hoist, close and trolley motions, 
and constant voltage for the 
propelling motors. 


Divicién of COMMDRATION 


MANUFACTURIN 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Ac clamp volt-ammeter 

607 + Lightweight instrument incor- 
porates self-shielded mechanism with 
epring-backed jewels. ale window is 
of shatter-proof Plexiglass, Instrument 
contains 6 current ranges of 300, 150, 
60, 30, 15 and 6 amperes; and 3 voltage 
ranges of 600, 300, 150 volts. 

To simplify reading, a single scale is 
employed for all ranges and functions 
which are selected through a thumb 
selector switch. Neoprene covered clamp- 


ing jaws are tapered for measurements 
in limited areas. Accommodates conduc- 
tors to l-in. round or 1%x%-in. ree- 
tangular. Further details on request. 
Weston Electrical Instrument 
Corp, 614 Frelinghuysen Ave, 
Newark 5, New Jersey 


Response is rapid 


partial pressure. 


For more data on these items, use post cards, page 173. Identify your request with item 


Published monthly as a service to readers 


Electronic indicating scanner can continuously 
test unlimited number of industrial processes 


606 + Electronic instrument makes it possible to test and control 
continuously an unlimited number of industrial processes from a 
single vantage point. The instrument, called an indicating scan- 
ner, monitors a variety of process variables involving level, tem- 
perature, thickness, mechanical movements, tolerances, weights and 
pressure. It will keep a steady check on 6, 12, 24, 48 and more 
steps in a manufacturing process, company claims. 

Speed of scanning depends largely upon number of points to 
be checked, with a maximum rate of one point per second. Where 
there is a process that strays beyond the pre-set control zone, 
scanning stops at that point and actuates an alarm or flashes a 
signal. Indicator dial shows extent of the deviation. Associated 
control systems may automatically correct the condition. 

I}lustration, left, shows three identical 76-point scanning in- 
struments. Units at top indicate temperature of each step in 
process as it comes under control, Units in middle tell which 
step is being controlled. If temperature deviates from prescribed 
setting, instrument will stop automatically, showing attendant both 
the location and extent of trouble. To re-start scanner, attendant 
presses reset button. Scanner will stop on over-temperature again 
unless condition is corrected or a by-pass connection made through 
use of sliding connectors shown in the bottom case. 

Fielden Instrument div, Robertshaw-Fulton Control Co, 
2920 North Fourth St, Philadelphia 33, Pennsylvania 


Portable oxygen analyzer Absolute pressure indicator 
Portable instrument can be used 609 + Instrument has a range from 
for measuring continuously-flowing sam- 0.1 to 20 mm Hg and an expanded 
ples, or for fixed volume samples as scale in the 0.5 to 5 mm range. It oper- 
It can be obtained in ates on 115-v de. Noble-metal thermo- 
practically any desired range of 5% or couples are housed in nickel-plated gage 
more between 0 and 75% oxygen—and tubes to afford freedom from out-gassing, 
in ranges of 15% or more between 75 system contamination and corrosion. 
Accuracies in any Being electrical in nature, any stand- 
range are within +1% of full seale. ard strip chart millivolt recording 
95% response to instrument capable of operating from 10 
final reading within 40 seconds on stand- millivolts or less is suitable for record- 
within 7 seconds on ing pressure data from this indicator. 
special models, Seale is direct reading Instrument is practical for remote in- 
and may be calibrated in either percent stallations and may be calibrated from 
oxygen or millimeters of mercury oxygen any length cable from indicator to gage 
tubes. Full details on request. 
Arnold O Beckman, Inc, 1020 Hastings Instrument Co, Ine, 
Mission St, S Pasadena, Calif. Hampton, Virginia 
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Why buy small 
high pressure valves that 
lack these CRANE features? 


When you buy CRANE Lip-Seal Bonnet Valves 
... designed exclusively for high pressure/high 
temperature power plant service... you are 
assured of: 


@ lip-seal welds that are laid on flat surfaces— 
needn’t be chipped out or burned out; 


@ easy dismantling and reassembly — bonnet 
screws out after weld is ground away—makes 
inside of valves entirely accessible; 


@ bonnet threads are chrome plated to prevent 
galling or seizing; 


@ stems that do not bind or gall—because of 
CRANE’s exclusive ball-joint glands; 


CRANE 


500 and 2500 
angle patterns... screwed or 
ends; 


@® easy access to stuffing box—swing-type gland 
eye-bolts swing free of yoke area, can’t be lost; 


@ a more rigid swivel disc-stem connection that 
minimizes vibration; 


@ each size valve is a separate design for proper 
proportion—another CRANE exclusive. 


Specify “Crane Lip-Seal’’ when you want small 
valves for high pressure/high temperature steam 
service. For more reasonswhy you should do so, ask 
your CRANE representative for Circular AD 1902, 
or write direct. CRANE CO., General Offices 
836 8S. Michigan Ave., Chicago 5, Ill. Branches 
and Wholesalers Serving All Industrial Areas. 


CRANE CoO. 


KITCHENS © PLUMBING ¢ HEATING CRANE’S FIRST CENTURY...1855-1955 
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More EQUIPMENT NEWS 


Begins on page 164 


Five valve developments designed for today's power systems 


Bronze globe valves 

use new seating metal 
601 + Manufacturer claims that during 
a 4-year testing program these LQ600 
valves did not fail or leak—even in in- 
stallations where other valves had to be 
replaced regularly. 

This performance, according to manu- 
facturer, is made possible by two new 
elements; (1) Brinalloy, a new seating 
metal that is hard all the way through, 
and (2) flat-seat design of the valve. 

Brinalloy is said to resist wear and 
corrosion far more than 500-Brinell 
stainless steel or casehardened stainless 
steel exceeding 1000 Brinell. Seats and 
disks made of this material do not re- 
quire replacement, renewing or regrind- 
ing, manufacturer states. Other features 
claimed include high-strength bronzes in 
body and bonnet, and true back-seating, 
permitting safe and easy repacking un- 
der pressure. Request bulletin 602 for 
further information. 

The Lankenheimer Company, 

Box 360, Cincinnati 14, Ohio 


For more data on these items, use post cards, page 173. Identify your request with item number. 


All-metal motor valve 

603 + Valve, equipped with cadium- 
plated steel spring and two-ply seamless 
metal bellows, is used to control flow 
of steam, gas, oil, water and other fluids. 
It is employed as a final control element 
in pneumatic and hydraulic systems to 
maintain pressure, temperature or level 
in industrial vats, tanks and processes. 
Details on request to manufacturer. 
Robertshaw-Fulton Controls Co, 

Box 400, Knoxville, Tennessee 


High-pressure needle valve 
604 + Body and stem guide are com- 
bined in this valve by use of a “T” 
shaped stainless steel forging. Result 
is a valve body without welds of any 
kind. Unit is designed for working 
pressures to 10,000 psi, at temperatures 
to 200 F, in water, gas, oil and vacuum 
service. Semi-needle stem is hardened 
stainless steel. Request bulletin. 
Republic Manufacturing Co, 15655 
Brookpark Rd, Cleveland 11, Ohio 


Globe-type solenoid valves 
602 + Claimed features of Type K sole- 
noid valves include all stainless steel 
construction of parts in contact with 
media, cushioned closing, full port open- 
ings, and operation over a wide pressure 
range. Units are piston-pilot operated. 
Piston, pilot valve and spring are only 
moving parts operating in packless 
chamber. Request bulletin K. 

J D Gould Co, 730 E Washington 

St, Indianapolis 2, Indiana 


Sweat-type gate valve 

605 + Brass sweat-type gate valve is 
designed for copper-tube service. It is 
a solder-type unit for working pres- 
sures of 125 psi, 200-lb WOG. Sizes are 
% to 2-in. Claimed features are non- 
rising stem, solid wedge disk construc- 
tion, uniform outlets and accurately ma- 
chined moving parts. Further details 
on request to manufacturer. 

Milwaukee Valve Co, 2375 8 Burrell 

St, Milwaukee 7, Wisconsin 
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EXCHANGERS 


MORE HOT WaTER 
from 


Two new catalogs on B & G Type “WU" and “SU” 
Heat Exchangers make it a simple matter to quickly 
select equipment for water-to-water and steam-to-water 
heat transfer applications. 


Ratings are given for instantaneous heating of water 
for service use—tadiation—snow melting panels— 
swimming pools—boiler feed—storage tanks—and 
process work, 

The “WU” Heat Exchanger is particularly notable for 
its ability co deliver a large volume of hot water from a 
small unit. Boiler water is pumped through the Exchanger 
by a B & G Booster, greatly increasing capacity and per- 
mitting close control of service water temperature, 
Reduction in pipe and fitting sizes and less installing 
labor materially cuts the original cost, 

Many most commonly used sizes of “WU” and “SU” 

Exchangers are available from factory stock, ready for 
immediate shipment. Send today for your copies of "WU" 
Bulletin No. GC-1054 and Bulletin No, GN-1054, 


For snow melting installations For apartment house For process water heating 
water heating 


& Gossett 


G ¢ Om.) 
For laundries, restaurants, ond hotels > Dept. 0X-36, Morton Grove, Illinois 
Canadian License: A, Armstrong, Lid., 1400 O' Connor Drive, Toronto 
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Combination steam-hot water generator 


619 + Combination boiler is expected to find wide use in 
industrial plants that are heated by hot water but have oc- 
casional use for steam (such as steaming out tanks, degreasing 
and limited processing). Unit is basically a hot water gen- 
erator, but a few simple adjustments convert it to steam opera- 
tion. It operates on light oil, gas or a combination of light 
oil and gas. Unit is rated as a 60-hp steam or hot water gen- 
erator. Changeover is a simple procedure. 

As a hot water generator, unit generates 2,010,000 Btu per hr. 
Working pressure is 30 psi and it will deliver 2480 gallons of 
hot water per hr with a 100 F rise in temperature. 

As a 60-hp steam generator, unit delivers 2070 Ibs of steam 
per hr. Operating pressures ranging from 15 to 200 psi can be 
manufactured as standard equipment. Full details on request. 
Cyelotherm div, U.S. Radiator Corp, Oswego 1, N. Y. 


Detector locates mechanical troubles 


620 + Auditec is an electronic instrument consisting of a 
metal probe and amplifier with controls for sensitivity and 
volume. It is used to (1) locate and diagnose mechanical 
troubles in machinery, (2) locate leaks and valve defects and 
diagnose flow volume in pipelines, ete, (3) detect surface flaws 
in metal and other smooth surfaces, (4) conduct quality control 
tests for mass production and repetition products. 

When probe is placed in contact with suspected source of 
noise, sound vibrations are amplified hundreds of times. Pin- 
pointing precise location of trouble is accomplished by moving 
probe to different places until noise is at its loudest. By use 
of the controls, sound can be identified and analyzed to tell 
cause of the trouble. Unit is housed in carrier case and pro- 
vided with lightweight headphones. Full details on request. 


John Ould (USA) Lad, 516 S Sth Ave, Mt Vernon, N. Y. 


Three recent developments in mechanical transmission equipment 


Packaged speed reducer 
616 + Units can provide variable speed 
reduction and high starting torque on 
low starting current. Because of these 
features they can start heavier loads 
than conventional motors of the same 
hp rating, manufacturer states. 

Package units are available in ratings 
from “% through 5 hp, and in speed 
reductions of 520 through 16 rpm. Drive 
motor may be either drip-proof or total- 
ly enclosed. Bulletin SR-1007. 

Reuland Electric Company, 

Athambra, California 


Speed reduction units 

617 + Motorized speed reduction units 
are available in 28 standard stock mod- 
els with general purpose or totally-en- 
closed motors in 13 sizes from 1/6 to 
10 hp. Combination construction per- 
mits removal of motor without disturbing 
gear reduction unit. 

Unit is also available without motor 
with ratios from 10:1 to 3600:1, and 
output torque ratings from 50 to 9400 
in. Ibs. Bulletin obtainable on request. 
Boston Gear Works, 104 Hayward 

St, Quincey 71, Massachusetts 


For more data on these items, use post cords, page 173. Identify your request with item number. 


Variable pulley 
es 


618 + Unit provides ratios to 3:1 at 
from 744 to 15 hp. Easily installed on 
new or old equipment, unit changes 
speed at finger-tip pressure while ma- 
chinery is in motion. Used in conjunc- 
tion with a 1750-rpm motor, maximum 
hp is 15; with a 1150-epm motor, max- 
imum hp is 10. Standard bores are 
1%, 1% and 1%-in. Pitch diameter is 
13.1 maximum and 4.35 minimum. Com- 
plete details on request. 
Lovejoy Flexible Coupling Co, 

4870 W Lake St, Chieago 44, Ill. 
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RUGGED, DEPENDABLE VALVE FOR 
HIGH-PRESSURE 


CASH STANDARD 


TYPE 345 
Pressure Reducing and Regulating Valve 


Designed for hydraulic presses, hydraulic systems, 


die-mold apparatus and high pressure pneumatic 
systems (oxygen, nitrogen, hydrogen). 


For use on air, water, oil and various gases 
(not for steam) 


Inlet pressures: 500 to 4000 psig 

Delivery pressures: 400 to 3000 psig 

Bronze or steel construction 

Piston-operated with O-ring seals 

T-bar adjusting screw combined with roller thrust 
bearing for ease of adjustment 
Internal strainer screen 

Corrosion resistant 


Orgerating fluid around renewal unit results in equal 
expansion and contraction of internal mechanism, pre- 
cludes sticking or seizing 


Easily serviced without removal 
from line 


Renewable inner units of nitrided 
or stainless steel. For severe con- 
ditions, stellite facing is avail- 
able 


Screwed ends, sizes 2", %4",1" 


WRITE TODAY FOR BULLETIN 


I DARD 


A.W. CASH COMPANY «+ P.O. BOX 551, DECATUR, ILL. 


PRESSURE, HYDRAULIC, TEMPERATURE, PROCESS AND COMBUSTION CONTROLS 
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More EQUIPMENT NEWS 


Pumps and accessories—3 timely items 


Controlled volume pumps 
611 + Unit is engineered for precise con- 
trol of fluid flow at pressures ranging from 
7500 to 50,000 psi. Maximum capacity at 
50,000 psi is 12.5 gph; at 7500 psi maxi- 
mum capacity is 94 gph. 

Pump is recommended for high pressure 
syntheses, hydrostatic pressure testing and 
high pressure fluid metering. Manufacturer 
states that unit provides precise metering 
accuracy at higher capacities as well as at 
higher pressures. 

Pumps, below 25,000 psi capacity, are 
constructed of 300-series stainless steel with 
400-series trim. Above 25,000 psi, materials 
used are Ni-Cr-Mo steel with tungsten car- 
bide trim. Details on request. 

Milton Rey Co, Station D, 1300 E 

Mermaid Lane, Philadelphia, Pa. 


Vertical electric pump motor 
features non-reverse ratchet 


610 + Vertical hollow-shaft pump motor 
is equipped with a ball-type, non-reverse 
ratchet, claimed to give positive protection 
against backspin. Heretofore, when a non- 
protected vertical turbine pump was shut 
down and fluid column receded, resulting 
backspin often damaged the pump and its 
drive motor. New ratchet in this pump 
motor locks within 1/72 of a revolution, 
physically preventing motor and pump from 
rotating in reverse. Entire ratchet assembly 
is mounted at top of motor for easy in- 
stallation, inspection and maintenance, 

Other features, claimed by the manufac- 
turer, include overhung, canopy-type hood 
for full protection against the elements; 
heavy-duty, single-row ball thrust bearings; 
high capacity centrifugal-fan cooling; and 
dynamically balanced rotors. 

Motors are available in all sizes up to 
and including 200 hp. Four-page deserip- 
tive bulletin containing complete details 
obtainable on request to manufacturer. 

ACEC Electric Corporation, 

40 E 49th St, New York 17, N. Y. 


Aluminum alloy pumps 
612 > These centrifugal pumps, built of 
aluminum alloys, are said to average 1/3 
the weight of conventional cast iron pumps 
of like capacity. Capacities range from 
5500 to 18,000 gph. 

Pumps are powered with 4-<cycle, air- 
cooled engines and are equipped with high 
tension magnetos, oil bath air cleaners, gas 
filters, governors, throttle controls and rope 
starters. Features, according to manufac- 
turer, include non-clogging impeller to han- 
dle liquids carrying a high percentage of 
solids; replaceable pump liners; and fast 
self-priming action. Same pumps are also 
available in cast iron construction. Request 
bulletin 55LW for additional information. 

Rice Pump & Machine Company, 

Belgium, Wisconsin 


For more date on these items, use post cords, 


p 173. identify your request with item number. 
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Begins on page 164 


Teflon plastic packing 
613 + This packing is composed of 
shredded Teflon combined with suitable 
binders and lubricants extruded into an 
open cotton yarn jacket impregnated 
with graphite. It is also available im- 
pregnated with mica for use in food in- 
dustry or wherever a non-contaminated 
packing is essential. Serviceable from 
130 to 550 F, it can be used on all 
packing applications {dynamic or static) 
that require the chemical resistance of 
Teflon. Full details on request. 
Flexrock Co, Packing div, 3677 
Filbert St, Philadelphia 1, Pa. 


Pipe thread compound 
614 + Plastic lead seal thread com- 
pound is available in polyvinyl plastic 
tubes. UL approved, this compound is 
said to withstand pressures to 6000 psi, 
temperatures to 600 F and is insoluble 
in water, steam, gas, refrigerants, many 
chemicals and all petroleum products. 
It provides a permanent seal, yet is non- 
hardening—permitting easy disassembly 
of connections. 

Polyviny! plastic tubes will not crack 
at seams or separate at bottom crimp, 
so often encountered with other tubes. 
Further information on request. 

Crane Packing Co, Dept PRN, 

1800 Cuyler Ave, Chicago, Ill. 


Smoke alarm system 

615 + Unit, consisting of light source, 
cell and indicator, permits choice of 
mounting lamp and cell to fit practi- 
cally any installation requirement. Sen- 
sing unit employs a cadmium sulphide 
cell eliminating need of pre-amplifier 
mounted at the breech. Indicator is sen- 
sitive, activated by slightest change in 
density of the combustion gases, manu- 
facturer states. A thyatron operated 
relay is capable of handling up to 5 
amps at 115 v and may be connected 
to associated warning equipment. 

Instrument chassia has plug-in con- 
nection to outer case for ease in main- 
tenance. No tools are required for 
change of lamp bulbs or tubes. System 
is designed for continuous duty, draw- 
ing about 15 w at 110-120 v, 60 cycle. 
Smok-Trol Corp, 10 St Paul PI, 

Ossining, New York 


Hot water heating system 
Overhead conveyor chains 
Evaporative condensers 
Spring machinery mount 
Electric generating plants 
10-lb fire extinguisher 
Rubber expansion joints 
Mulktifanction alarm system 
Isolated phase bus 
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CLEAVER-BROOKS 
SELF-CONTAINED BOILERS HAVE 
THE FEATURES EVERYONE WANTS! 


which feature would be most important to you? 


PLANT OWNER 


‘'Cleaver-Brooks boilers are tops 
in fuel economy! Forced-draft, four- 
pass construction and 5 sq. ft. of 
heating surface per boiler H.P. 
assure me 80% operating efficiency 
when firing with oil." 


ARCHITECT 


"Self-contained design certain. 
ly simplifies boiler room planning 
— gives owners maximum use 
from each squore foot of space. 
Gives me flexibility to moke best 
use of low head room conditions.”’ 


| CONSULTING ENGINEER 


“Oil, gas and combination oll/ 
gos firing lets me recommend 
Cleaver-Brooks boilers for installa- 
tion anywhere. Exclusive burner de- 
sign mokes it possible to inter. 
change gas/oil firing in 10 seconds, 


~, 


4 

CONTRACTOR PLANT SUPERINTENDENT \, OPERATING ENGINEER 

instoll, With service lines in, my j fluctuating steam demands, from 
her full load down to 30% of rating. boiler - room conditions Whot's 
eration in 24 hours or less otter Automatic burner controls assure mre, Get | can 
delivery. No foundation or stack instant firing. | call that real de- " ct os ene a 
problems. Cleaver-Brooks furnishes pendability,’ count on bac factory 
starting service, too.”’ and on-job tests. 


HESE are just a few of the many outstand- 
ing features that have made more than 
15,000 individual Cleaver-Brooks self-con- 
tained boilers first choice for commercial, 
institutional and industrial applications, Get 
in touch with your nearest Cleaver-Brooks 
representative for complete facts, or write 
for catalog AD-100, Cleaver-Brooks Co., 
Dept. G, 301 E, Keefe Ave., Milwaukee 12, 
Wis., U.S.A. — Cable address: CLEBRO — 
Milwaukee — all codes. 


installation ot Square 
Compeony, Mil kee, Wis. 


“It's NEW — get the facts on the CB boiler 
— write today!” 


BOILERS — STEAM OR HOT WATER — FOR HEATING OR PROCESSING IN SIZES FROM 15 TO 500 HP, 15 TO 250 PSI. 
NOW — FIRST SIZES OF THE CB BOILER ARE MADE IN CANADA, TOO. 
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Builders Shuntflo Steam Meter keeps track of steam costs by 
showing you where steam is going and how much. Write for Bulletins, 
Builders-Providence, Inc., 354 Harris Ave., Providence 1, R. |. 


BUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, INC. 


BUILOERS (RON FOUNORY © PROPORTIONE ERS, INC. @ OMEGA MACHINE CO, 
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To get more info 
on new equipment 
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I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Oct. 1, 1955. Void after this dote. 6/55 


My 
Please print 

Mame AGM oe 

AE. 

COMPOAY 
Power a McGraw-Hill Publication 


I want details on these New Produets: 


‘ Send me these FREE Bulletins: 
of latest bulletins 
| , 1955. Void ofter this date. 6/55 
follow these My NOMO 


Put 2¢ stamp on self-addressed card and mail 
it to us, We'll pass along your request to the 
various companies, they'll send the info 


! want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Oct. 1, 1955. Void after this date. 6/55 
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Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 
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Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 
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Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


This month’s FREE Literature 


VENTILATING, HEATING, REFRIGERATION 


Meavy é@uty industrial fans, Cless Il ond 
iii are Gescribed in 20-page buiietin 644. 
Inciudes data on arrangement and 
The “lew Y Blower Company, 315 

Ave, Chicago 16, Lilinois. 


Bieetriec heating of heavy fuel is sub- 
ject of &-page rams 


Preferred Uti ufacturing 
es. is TT) 60 Broadway, New York 23, New York. 


martes radiant heaters for baking 
ts, curing foundry cores, fo 


u - 
ompany, 1967 B bith 
4 
from 100 to tons ca 


700 
engineer and applicatio ta, capac 
Carrier Corp, dyencuse, New York. 


5 Thermal liquid heater is designed for con- 
tinuous operation at temperatures to 750 

Photos, typical applications in &- 
e bulletin. The international Boiler Works 
mpany, Mast Stroudsburg, Pennsylvania. 


6 Steam hea speciaitieos. Lilustrated 8- 
@ bulletin 201 contains data on radiator 
boiler room epeciaities, fill ola neering Co 
es. lilino neer 
2036 8 Racine Ave, Chicago 6, Ill 


valves, 


Tube ex equipment fire-tube 
water-tube ilers, condensers, 


The Gr w 


Tams in 4-page news 
eke Co, Dayton 1, Ohio. 


controls. Ly -4 


t of 8-page 


controls is sub 
lustrated bulletin C-6. includes data on 
temperAture regulators, valves, water 


controllers, water pressure equalizers, hospitai 
ePiapmens. Lawler Automatic Controls Inc, 463 
N MacQuesten Pkwy, Mt Vernon, N. ¥. 


10 Pneumatic indica treiler for con- 
trol of process variables such as tem: 

and ulletin 6A — 

ompany, boro, 

11 Temperature controi. remote- 

bulb units, in two temperature ranges— 

bulletin MC-121, Photo, disgrams, specs. 
-121. Photo, 

Fenwal Inc, Ashiand, Massachusetts 


1 Ceatrel system ior regulation of fre- 

quency, schedule and interchange through 

use of servo controllers. Photos, full descrip- 

ms in i%-page bulletin 9060. Minneapolis- 

Hopeywell Regulator Co, Industrial div ayne 
im Avenues, Philadelphia 44, Pa. 


13 Alt-electrentec comtrel system for 

and power instrumentation. Four 

bulletin Ai.3-1 illustrates ons brief 

scription < each unit in utromte control 

veland 1 


14 Bleetrie meters. Illustrated 28- ase cata- 

log GHC-1026 present complete ing in- 
formation on standard ac fractional and. ntegra! 
hp motors in most general use. General Blectric 
Co, Schenectady 6, New York. 


15 Fully-protected motors, Type H-Uniclosed, 

are described in illustrated 12-page bul- 
letin 1856 Color views, photos. cutaways, design 
features and Blectrical Motors Inc, 
Box 2068, Los Angeles 64, California. 


(Oontinwed om page 218) 
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In the new CW SERIES COOLING TOWERS Marley engineers have achieved a high per- 
formance level that takes these counter-flow towers out of the “conventional” class. A carefully 
balanced expansion of three major elements results in more cooling ability for every frame size. 
CW towers offer: 


GREATER FILL VOLUME — with more wetted surface in each cubic foot 
GREATER AIR VELOCITIES — more pounds of air to pick up heat 
GREATER SPRAY BREAK-UP -— high pressure down spray on closer centers 


There is the correct amount and type of fill to balance the increased air velocity; proper spray 

ressure to perform adequately with added fill and air flow. Of greatest importance is the skillful 
integration that makes the expanded features perform at a new low cost per gpm. This balance 
carries through to the fan, power dha fan cylinder and drive shaft, all Marley designed to 
function as a unit at higher velocities for longer life. 


The Marley Company 


Kansas City, Missouri 
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Next time you get ready to throw yourself onto the ash 
heap because you feel you're licked, think of the great 
difficulties that Abraham Lincoln overcame: 

1831, failed in business 

1832, defeated for State Legislature 

1833, again failed in business 

1834, elected to State Legislature 

1836, suffered nervous breakdown 

1838, defeated for speaker 

1840, defeated for elector 

1843, defeated for Congress 

1846, elected to Congress 

1855, defeated for Senate 

1856, defeated for Vice President 

1858, defeated for Senate 

1860, elected to Presidency of the United States. 


“Growth potential of the electrical manufacturing industry 
in the next decade is reliably estimated to be more than 


twice that of the rest of the national economy.” 
A Vinson, GE Vice President 


Y you say ysu cant... 


“The minute you say a thing cannot be done you are through 
with that thing. No matter how much you know—even if 
you are an expert, if you say it can’t be done, you are 
through. Someone knowing nothing about it but thinking 
it can be done becomes a better man for that job than you.” 
— Dr Harry Meyers 


“We won't roast each other any more,” said the general 
manager to his department heads one day. “We've been 
blaming each other all year because this firm is losing 
money. From now on, we'll concentrate on solving our 
problems. So forget the past, think only of improvement 
for the future.” 

That little speech brought surefire results. Today, that 
company is in the black. Everyone is happy because no 
one wastes time harping on past mistakes. They use their 
energies for the future. After 19 months, the firm is again 
making money. This positive attitude works wonders in 
our home, on our job—and everywhere else. Only way 
to get ahead and enjoy life is to have a positive, cheerful 
attitude, Try it. 
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Union Stock Yards in Chicago is largest in our country. 
For years they had trouble unloading pigs from trucks. 
That sounds easy, but it isn’t—or, at least, it wasn’t. 

You see, the problem was getting pigs to go down a ramp 
into pens. Yard workers would place the sloping ramp 
against the truck, open the truck gate and start beating the 
truck’s side with clubs, yelling at the top of their voices. 
But the scared pigs would squeal and crowd farther back 
in the truck. Finally, men would have to go into the truck 
and start pounding the pigs. After much cussing, beating, 
yelling and squealing, the truck would eventually be un- 
loaded. But it often took over an hour to do what should 
have taken a few minutes, Wasted time held up production 
and cost money. 

Problem was solved a few years ago when a new manager 
was put in charge of the yard. And he solved it because 
he had an inquisitive mind even though he knew nothing 
about livestock. As he hadn’t seen what most people 
around the yards accepted as the only way to unload pigs, 
he asked why the pigs wouldn’t go down the ramp as soon 
as they had a chance. No one had thought of it as a problem 
before, and no one knew the answer. So he experimented 
and found pigs walk down steps without any trouble. 

Now, the former ramps have been replaced by ramps with 
steps. What was once a disagreeable and costly task is 
done quietly, with no lost motions or lost tempers. 

How does this tie in with engineering? It has the most 
direct tie I can think of. Most of us don’t see our real 
problems, in the first place. Silly? It’s true. Engineering 
often needs an entirely new approach. For that reason a 
person knowing absolutely nothing of a subject can often 
solve it best. A newcomer isn’t hampered by tradition. 
This problem was half solved as soon as the new boss asked 
the simple question, “Why won't pigs go down a sloping 


ramp willingly?” 
Engineer 
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KLINGER SEATLESS 
PISTON VALVES 

The Klinger Seatless 
Piston Valve operates 
on an entirely differ- 
ent principle from the 
usual type of seating 
valve. It consists 
basically of a finely 
ground piston, oper- 
ated by the valve 
spindle and hand 
wheel and moving 
through two or three 
non-metallic resilient 
valve rings, capable of resisting steam, oil and 
most fluids at high temperatures and pressures, and 
separated by a ported lantern bush. It is made 
in a great variety of sizes and designs, to suit 
all purposes, and has the following advantages :- 
No seat—consequently no regrinding. 
Can be serviced in the line. 
Unaffected by wiredrawing. 
Unaffected by throttled use. 


INSTALL KLINGER FITTINGS 


KLINGER REFLEX 

LEVEL GAGES 

The “K" Type Reflex 
Level Gage has the 
following outstanding 
advantages :- 

Single row of tightening 
bolts. 

Body free from distor- 
tion. 

Glass easily removed. 
Gage body turnable, 
free to expand, and easily 
removed. 


KLINGER SLEEVE-PACKED COCKS 

In the last quarter of a century Klinger Sleeve- 
Packed Cocks have steadily replaced the 
old-fashioned asbestos-packed cocks with their 
limitations of working pressures, difficulty of 
repacking and tendency to jam. They are available 
in a wide range of 
designs and sizes for 
all purposes and pres- 
sures, and with the 


YOUR 
PLANT 


following advantages:- 


Renewable 


“Klingerit” packing 
sleeve. 


Retightening during 
use. 


Paraltel-ground 
non-jain plug. 
Unobstructed 
straight-thru _full- 
bore passage. 


Write for the Klinger Master Catalogue which describes the complete 
range of Klinger products, 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 


Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 

MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 

SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
’ Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A 


JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 7+, CANADA 9%, RIVER STREET, HOBOKEN, NEW JERSEY, USA. 
Telephone: WILBANK 3/6) Cable; ROBCO Telephone: HOBOKEN 21-7915 Cabie’ KLINGDALE 
Brenches ot: SYONEY. HALIFAX, OTTAWA. TORONTO. HAMILTON, 

WINNIPEG, EOMONTON, VANCOUVER, QUEBEC CITY. ' Distributors and Agents in principal cities. 
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A Murray 10-stage Type UV 
turbine rated 2000 HP at 
3600 RPM. Steam conditions 
ore 250 500° F. T.T., 
exhaust vacuum is 26” Hg. 


@ The Murray Type UV turbine pictured above has 
been driving a high pressure lean oil pump in a 
Southwestern refinery for the past 10 years. And 
is still giving dependable, trouble-free service. 


Murray mechanical drive turbines both single and 
multi-stage can be furnished in a wide range of 
ratings for steam pressures ranging from 0 to 600 
tG., condensing and non-condensing. Types in the 
higher pressures available for up to 250 #G. back 
pressure. 


Vi lf RRA IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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More EQUIPMENT NEWS 


Begins on page 164 


Hot water heating system 

629 + System is said to be unique in its 
ability to provide a maximum amount of 
constant temperature hot water with a min- 
imum amount of boiler hp available. This 
is obtained by utilizing a patented tech- 
nique of constant average steam feed with 
“offset” cooling water temperature control, 
manufacturer states. 

Heater is a direct-steam-mixing type with 
100% efficiency and requires no return line. 
System is available for hot water loads to 
900 gph. Non-packaged designs are avail- 
able for loads to 20,000 gph. Request bul- 
letin 920-A for detai.s. 

Fred H Schaub Engineering Co, 

2110 South Marshall Boulevard, 

Chieago 23, Illinois 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Size 4 magnetic starter 
624 + NEMA size 4, vertical-lift magnetic 
starter is said to be 40% smaller than pre- - 
vious models of the same size. Designed 
for motors up to 100-hp rating, unit is same 
size and has same mounting dimensions as 
the size 3 model, according to manufacturer. 
Permanent air gap causes the starter to 
drop out when de-energized regardless of 
age and usage, and a new type of bimetallic 


POWER + JUNE 1955 


4 4 
& a 
Be 
| 
: 
= 


It’s 100 feet long, three stories high, 


| | fe weighs 675 tons! It’s the world’s largest tube 
reducing machine, built by E. W. Bliss Co., 

for the Tube Reducing Corp., Wallington, 

4 N. J. This giant takes rough, 18-inch O. D. 


cold steel tubing and reduces it to between 


17- and 9-inch tubing. Finished tolerances 
World’s Largest Tube Reducing Machine are precise. 


Protected by the World’s Heart of the Big Rocker is the “saddle” 

i‘ - (top) which holds the huge dies that shape 

Greatest Lubrication Knowledge and stretch the tubing. This saddle, weigh- 
ing 152 tons, rocks back and forth on a six- 
foot track 30 times per minute—accelerates 
from zero to 600 feet per minute in just one- 
half second! 


The machine is completely hydraulic, Two 
huge Waterbury piston pumps (one cut open, 
below)—largest of their kind ever built— 
power the pistons that activate the saddle... 
pump 4,600 gallons of oil per minute at a 
pressure of 2,750 pounds per square inch! 
Five large auxiliary pumps and three fluid 
motors provide power for various other ma- 
chine operations. All are filled with Gargoyle 
hydraulic oil. A central grease system, using 
Gargoyle grease, protects bearings, ways, 
gears, screws and other vital parts. 


This entire installation, including 
$2,000,000 worth of die-making machinery, 
is protected by a Socony Mobil Program of 
Correct Lubrication. Why not give your plant 
this same unsurpassed protection? 


SOCONY MOBIL (vce 


FIRST STEP IN CUTTING COSTS 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
Formerly Socony-Vacuum Oil Company, Ine. 
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No longer do you have to settle for 
costly, time-consuming corrective 
maintenance measures. You now can 
do as thousands of other plants have 
done: set up a schedule of preventive 
practice with R/M’s Big 7 Packing 
Types. Their custom-built construc- 
tion will provide you with superlative 
replacement performance—except in 


i PACKING REPLACEMENT 
SCHEDULE 


x 
4 % 
¥ 


PRACTICE PREVENTIVE MAINTENANCE 
WITH R/M’s BIG 7 PACKING TYPES 


the very rarest applications, Most 
plants have found that they need only 
three or four to meet all their needs. 
By standardizing on them, they have 
reduced downtime, cut costs, lowered 
inventories, and simplified ordering. 
To find out how you can do the same, 
ask your R/M distributor for the 
R/M Big 7 Recommendation Chart. 


R/M's BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 


R/M Packings jor maintenance purposes are sold only through authorized R/M distributors 


BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


Peterborough, Ontario, Canada 


Metal Products + Abrasive and Diamond Wheels « 


Rubber 
Clutch Facings + Fan Belts + Radiator Hose + Bowling Bails 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, $.C.; Passaic, N.J.; Neenah, Wis. ; Crawfordsville, Ind.; 


RAYBESTOS-MANHATTAN, INC., Peckings Asbestos Textiles industrial Rubber, Plastic, and Sintered 
ed ake 


Equipment « Linings + Brake 


More EQUIPMENT NEWS 


overload relay provides overload protection 
comparable to that available in smaller 
sizes. 

Suitable for operation of polyphase mo- 
tors in ratings of 220-v, 50 hp and 440/550 
volts, 100 hp, the unit is available in revers- 
ing, multi-speed and combination forms. 
It can be obtained with either vertical or 
horizontal mechanical interlocks. 

General Electric Company, 


Schenectady 5, New York 


Force balance transmitter 
633 + Unit measures differential pressures 
and transmits a 3-15 psi signal to a receiv- 
ing, recording or controlling instrument. 
It provides continuous adjustment over the 
entire range of 0-50 to 0-250 in. of water 
differential without change of parts. Unit- 
ized “block” construction of 3 basic parts 
—body, transmitter and air relay—is said 
to eliminate effects of piping stresses. Oper- 
ating on the force balance principle, the 
all-metal measuring components and tem- 
peraturetable parts maintain calibrated 
accuracy over a wide range of ambient 
conditions, according to manufacturer. Sil- 
icone-filled capsule automatically dampens 
and filters flow “noises” at measurement 
source, yet permits high speed response to 
actual flow. Further details on request. 
The Foxboro Co, Foxboro, Mass. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 
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Overhead conveyor chains 
625 + Drop-forged rivetless chains for 
overhead conveyor use are dimensionally 
interchangeable with other makes. Features, 
according to manufacturer, are dry lubri- 
cant impregnated pins and machined bear- 
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Stays Open Without 
Flutter, Closes Fast 
Without Slamming 


Chapman’s Tilting Disc check valve 
keeps maintenance costs down in the entire 
piping system. There’s no flutter or vibra- 
tion in the open position: the lightweight, 
airfoil-designed disc is held firmiy against 
its stops by the fluid flow. 

When flow starts to reverse, the uniquely 
designed disc swings quickly to the closed 
position, cushioned by fluid pressures, and 
then drops to a tight seal against the seat, 
without sliding or scraping. Closure is fast, 
tight... and quiet. Slamming is eliminated, 
in all but unusual piping arrangements. 
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Freedom from vibration and slamming, 
low wear and low head loss keep main- 
tenance costs down, give years of more effi- 
cient service. For every check valve service, 
specify Chapman’s Tilting Disc. Available 
in steel or iron, with suitable trim to meet 
service conditions. Full engin-ering data 
are in Catalog 30. Write for it soday. 


CHECK VALVE 
SSS 
Valve 
erts 
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... make every step a safe step 
BLAW-KNOX ELECTROFORGED® 
STEEL GRATING and STAIR TREADS 


Indoors or outdoors, you can provide safe walking conditions throughout 
your plant on floors, stair treads, platforms, walkways and catwalks. For 
Blaw-Knox Electroforged Steel Grating brings you these exclusive features: 


. rigid one-piece construction—easy to install 
. non-slip twisted crossbar—-for safe footing 
. three types of bearing bars 
square bars——for smoothest walking surface 
¢ knurled bars (Furro-Grip)——-for extra safety 
plus relatively smooth walking surface 
serrated bars maximum safety under ex- 
tremely hazardous skid conditions 
no sharp corners to clog self-cleaning 
. all surfaces accessible -easy to paint 
. maximum open area—for light and ventilation 


Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation. 


BLAW-KNOX COMPANY 


BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 


GRATING APPLICATIONS: floors + platforms + walkways * catwalks * stair treads * fan 
quvords + shelving * ond mony other uses, both outdoors ond indoors, for versatile steel grating 


1862 


More EQUIPMENT NEWS 


___. Begins on page 164 


ing surfaces of both inner and outer links. 
This is claimed to eliminate need for sur- 
face lubrication, reduce coefficient of fric- 
tion by 75% and decrease chain pull. Per- 
manent, dry lubrication cuts maintenance 
costs, avoids lubricant drippage on conveyed 
parts and permits operation in temperatures 
ranging from -30 to 800 F. 

U.S. Engineering Co, 14561 Lesure 

Ave, Detroit 27, Michigan 


Electric chain hoist 
650 + Electric chain hoist is available in 
capacities from % to 1 ton for operation 
on single phase 115 v and 3-phase 208- 
220/440 v, 60 cycle power. 

Features claimed by manufacturer in- 
clude: shock-proof push button control, 
sealed-in lifetime lubrication, self-adjusting 
heavy-duty brake, overload protection, com- 
pact size and low headroom. Unit can be 
used for extreme angle pulling. The single 
phase model (without contactor) can be 
used for side pulling. 

Chisholm-Moore Hoist div, 

Columbus McKinnon Chain Corp, 

Tonawanda, New York 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Heavy-duty casters 
640 + Four-position, plunger-type swivel. 
lock is claimed to prevent accidental swivel- 
ling or rolling of casters supporting staging, 
scaffolding or heavy equipment. Caster 
wheels feature 2%-in. tread width. Caster’s 
swivel lock~positions are at 90 degree in- 
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Never leave 
dependability 


out of your fuel picture 


A sailboat has no choice —it must depend 
upon an undependable wind for locomotion. 
Fortunately, you have a choice in fuels for 
your firing system. Select the fuel known for 
complete dependability — Bituminous coal! 
It’s the one fuel which gives you: 


Dependability of Supply—Bituminous 
coal provides, for centuries to come, an inex- 
haustible source of low-cost heat and energy. 
The vast Bituminous fields served by the 
B&O contain a great variety of outstanding 
coals for every purpose. 


Dependability of Cost—Cost is kept low 
and stable thanks to the advancements made 
by modern mechanized mining. And coal is 
economical and safe to store. 


Call on our Coal Technical Service! You 
will receive authoritative information on 
how to select the right Bituminous coal for 
your specific firing job... how to make the 
most of your fuel dollar. Ask our man’ 


Write: COAL TRAFFIC DEPARTMENT 
BALTIMORE & OHIO RAILROAD 
BALTIMORE 1, MARYLAND 
BITUMINOUS 
COALS FOR 
EVERY PURPOSE 
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CYCLOTHERM 
CYCLONIC COMBUSTION 
The most efficient method of 
combustion in steam : 


generation! 
é 


More EQUIPMENT NEWS 


Begins on page 164 


crements. When unlocked, full 360 degree 
swivelling can take place. Lock feature is 
available on 6, 8 and 10-in. size units. Re- 
quest bulletin S-54 for full information. 
The Bassick Company, 
Bridgeport 2, Connecticut 


Cyclotherm Steam and Hot 
Water Generators 

16 te 500 hp 

15 te 200 psi 


Unequalled Heat Transfer Efficiency! 


Cyclotherm Cyclonic Combustion guarantees a 
minimum 80% efficiency in oil and/or gas. Utilizes 
the largest possible heating area in the firetube. A 
flaming vortex spirals the length of the firetube. A 
thin layer of air prevents flame impingement .. . 


Evaporative condenser 
651 + Basic principle of 200-ton-refrigera- 
tion capacity unit is that of evaporating 
sprayed water from surface of condensing 
coils through which refrigerant gas passes, 
extracting heat at rate of 1000 Btu per |b 
of water evaporated. Air stream enters at 


top of condensing section, is drawn down- 
ward through water sprays, over condensing 
coils, then turns upward to leave unit 
through propeller-type fans at the top. This 
reverse direction air stream is said to in- 
crease capacity of unit and reduce outlay 
of electric power. Spray water falls into a 
tank at base of unit, from which it is 
recirculated. Further information on re- 
quest to the manufacturer. 

Niagara Blower Co, 405 Lexington 

Avenue, New York 17, New York 


localized “hot spots”... and heat-retarding scale. 


The Most Advanced Design! 


Cyclotherm Cyclonic Combustion achieves its high 
heat transfer rate in only 2 passes. Permits a simpli- 
fied design that reduces maintenance costs as much 
as 50%. Cyclotherm is as much as 3 smaller than 
other packaged units. 


Completely Assembled On Arrival! 


Factory-tested Cyclotherm costs less to ship be- 
cause it's lighter in weight. Factory-insulation with For more date on these items, use post cords 
fiberglas saves you up to $500 or $600. Installation p 173. Identify your request with item number. 
requires only 5 connections. All parts necessary for 
safe, efficient, economical operation are supplied. 


Automatic In Operation! 


Electronic controls halt the Cyclotherm 
burner whenever operation is interrupted. A 
factory-pre-set water-level control automat- 
ically insures a sufficient supply of water 
always in the boiler. A low water cut-off con- 
trol stops operation if the water supply is 
interrupted. 


Ball-bearing polyphase motors 


626 + General-purpose polyphase motors 
are available in rerated NEMA frame sizes 
182 through 326. Manufacturer states that 
cast iron frames are smoothly contoured 
so that moisture cannot collect on their sur- 
faces. Construction is so completely drip- 
proof that the motors can be used for many 
applications formerly requiring splash-proof 
motors. 

To protect motors from moisture, venti- 
lating air intakes are located at bottom of 
endplates and air outlets are positioned at 


| 


Division, National-U.S. Radiator 
orp., 
) 2522 E. First Street, Oswego, New York 


WW | Please send me your fr booklet which shows 


NAME._____ 


® 
GY clornerm’ |... 
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This free, informatio@packed booklet tells how Cyclotherm 
will help you achiebe savings in time, costs and space. 
MAIL THIS COUPON te 
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has 
installed 


VALVE CONTROLS 
n High Pressure STEAM LINES 


Added to the long list of leading Central Stations and Private Power Plants which use 
“LimiTorque” Motorized Valve Operators, is the modern, new Delta Steam Plant of the 
Mississipp1 Power & Light Company located at Cleveland, Mississippi, This 200,000 
kilowatt plant has installed many Walworth Valves with “LimiTorque” Operators on 
high pressure steam lines, 

LimiTorque Remote Control permits one man to operate and know the status of each 
valve at a central push-button control station. This is an important safety factor, as men 
are not required to go to high, low or dangerous locations for manual operation, Further, 
LimiTorque automatically shuts off power should an obstruction occur in closing, thus 
protecting the valve parts. LimiTorque is always operative electrically, yet operating 
personnel are always positively safe, as the handwheel is automatically disengaged when 
the valve is motor operated. 

LimiTorque operated valves are always seated tightly, because the seating thrust of 
valve disc is accurately maintained in each closing cycle through the patented torque 
limiting mechanism, 

LimiTorque is available for all makes and types of valves, and is adaptable to existing 
equipment, Actuation can be by any available power source . . . electricity, water, gas, 
oil or air. 


Send for complete 
Catalog 1-54. 


Gears & Speed Reducer 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. —~ LimiTorque Valve Controls 
NEW YORK « PITTSBURGH « CHICAGO + HOUSTON « LYNCHBURG, 


LimiTorque Corporation -Phila. Established 1892 
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Where you need 


HEAT | EXCHANGE 


Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 
borne bacteria or air-borne bacteria. 

With slime control equipment 
designed for any need, built for last- 


ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 
your plant and cut operating costs. 
For further information write our 
Industrial Division. 


WALLACE & TIERNAN 


25 MAIN ST., BELLEVILLE 9, N. J. 


CHLORINATORS * CHEMICAL FEEDERS + SCREENING EQUIPMENT * MAGNETIC SEPARATORS 
© PRECISION PRESSURE INSTRUMENTS + CATHODIC PROTECTION © FINE CHEMICALS 


More EQUIPMENT NEWS 


Begins on page 164 


base of frames on each side. Specially 
formed baffle plates direct air into blowers 
and through the motor. Rated at 1 to 30 
hp, 3 phase, 60 cycles, 1750 rpm. Full de- 
tails in bulletin MU-202. 
Wagner Electric Corp, 6400 
Plymouth Ave, St Louis 14, Mo. 


Worm gear reducer 
632 + Worm gear reducer is used for long, 
unsupported vertical output shaft exten- 
sions, It can be mounted on existing stand- 
ard types of manufacturer’s vertical gear 
units without major modifications to basic 
gear unit. 

Wide bearing span is said to insure ex- 
treme rigidity for extended shaft, while 
“dry-well” construction eliminates necessity 
of stuffing box on the vertical shaft. Auto- 
matic reversing oil pump and filter, em- 
bodied within unit housing, insures lubri- 
cation of upper bearing on the vertical shaft. 
Request catalog W-48. 

Philadelphia Gear Works, Erie 

Ave & G St, Philadelphia 34, Pa. 


For more data on these items, use post cards 
p 173. identify your request with item number. 


Spring machinery mount 
652 + Unit is designed for use where high 
absorption of vibration is necessary or 
where soft floors make control of vibration 
frequencies difficult. Available in 5 sizes, 
with 1, 2, 4, 6 or 9 springs, mounts have 
effective load range of 250 to 6700 lbs. Each 
unit has a built-in adjustment that permits 
leveling to % in. 

Simple damping adjustments can be made 
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(Left, A 


) wide bucket “L’’ type wheel. (Right, B) regular type wheel for Coppus Steam Turbines 


Now... for low steam consumption 


COPPUS TURBINES can be furnished 
with wide bucket “‘L” type wheel 


Good news for steam turbine users 
where low steam consumption is im- 
portant! 

The Coppus Type “L” Wheel is the 
answer to this problem. Larger turbine 
buckets are employed to make the most 
economical use of steam. 

In every respect the Coppus Turbine 
offers the top-quality features and ad- 
vantages that have made the Coppus 
line outstanding for efficiency and econ- 
omy. For example: 

@ Turbines rated close to your exact hp 
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requirements, from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 

@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor, 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 


Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go 
farther, Send for Bulletin 135 on 
Coppus Turbine. 


COPPUS 
ENGINEERING 
CORPORATION 
166 Park Avenue 
Worcester 2, Mass. 

Sales offices in 

THOMAS’ 

REGISTER 
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cooling tower 
serves huge atomic plant 


New in service at a large Atomic Energy Commission 
plant, this 44-cell cooling tower designed and built by 
Foster Wheeler has a rated capacity of more than 150,000 
gallons per minute. Covering an area of approximately 
46,500 square feet, it is one of the largest cooling tower 
installations ever made. 


Foster Wheeler cooling towers reflect more than 50 years 
of experience in meeting the specific requirements of all 
types of power and process plants. Each tower is engineered 
and constructed to give maximum performance at minimum 
cost. 


For complete information on FW cool- 
ing towers, send for your complimentary copy 
of Catalog CT-52-4, Foster Wheeler Corpora- 
tion, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 


More EQUIPMENT NEWS f 
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to check excessive machine motion or 
bounce. Dampers are faced with friction . 
brake linings, acting on the steel surfaces, 
that dampen horizontal as well as vertical 
forces. Details on request. 
Barry Corp, Watertown, Mass. 


High volume steam cleaners 
639 + Compact steam cleaners, gas or oil 
fired, feature capacities of 300 to 3000 gph. 
Unit’s heat exchanger raises water tem- 
perature to 100 F before water enters the 
main circuit, This is accomplished by trap- 
ping waste heat, thus reducing fuel con- 
sumption. Automotive-type piston pump 
runs in oil and has stainless steel ball check 
valves to provide high volume output. 
Strength of cleaning solution is automati- 
cally maintained at the desired pH. Request 
bulletin 136 for full details. 
Kelite Products, Inc, 1250 N 

Main St, Los Angeles 12, Calif. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Aluminum light reflector 


653 + Aluminum reflector has a hard 
anodic treated surface, said to resist dis- 
coloring end tarnishing. Slotted neck ven- 
tilation induces an updraft, manufacturer 
states, allowing heat generated by lamps 
to be quickly dissipated in outside air, and 
airborne dust and dirt to be carried through 
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JEFFREY GETS 
COAL WORK 
TIME! 


Electrical power is generated at this plant. A 
Jeffrey belt conveyor performs the important job 
of bringing coal from storage piles to coal bunkers. 


Hotel hospitality on a grand scale goes on while in 
the basement a Jeffrey pivoted bucket carrier 
forms complete run-around system handling coal 
or ashes, 


At a busy manufacturing operation .. . in an installed one just like it, Jeffrey's vast experience is 
important electric generating plant .. . beneath one backed by the highest standards of design, materials 
of the largest hotels in the world — Jeffrey handling and workmanship. 
equipment gets coal to work on time and keeps it If your coal comes to work late, loafs on the 
coming. job, suffers from bad handling on obsolete equip- 

Jam-ups in coal inflow or ash removal close ment — better see Jeffrey! We'll be glad to send 
down power plants pronto, whether they need a you Catalog 778-A describing complete power plant 
few tons, or several thousand tons per hour, Machin- equipment — weigh larries, vibrating, apron and 
ery stops, lights go out, guests grumble. plate feeders; crushers; trippers; spiral and scraper 

That’s why Jeffrey talks first of dependability. conveyors; drag chains; skip hoists; car pullers; bin 

. Place your confidence in Jeffrey to keep coal rolling accessories, etc, 


without a halt — efficiently, economically. 
No matter what handling unit or system you 
P need, chances are Jeffrey has engineered, built and 


IF IT’S MINED, PROCESSED OR MOVED 
- + ITS A JOB FOR JEFFREY! 


y 


MANUFACTURING 


Columbus 16, Ohio 


in principal cities 
PLANTS 1H-CAMADA, ENGLAND, SOUTH AFRICA 


| fiberboard products are this company's business. 
Jeffrey bucket elevator, lif coal to storage, is on 
Write for Catalog 778-A. 
- 
1 
Y sales offices and distributors 


EXACT CONTROL 


» «To Improve Your Product or Protect 
Your Materials or for Processes or Tests 


@ This Niagara Air Conditioning Method dries air directly and 
measurably, using a moisture-absorbing liquid spray. It makes 
humidity control a separate function from lowering or raising 
temperatures and gives you precise control with thermostats 
alone; no moisture-sensitive devices are needed. You have 
simpler, more trustworthy, less expensive control instrumenta- 
tion. Niagara precise-control installations have the best record 
for reliability. 

Niagara Air Conditioning provides you with any temperature 
and relative humidity you need. Using “Hygrol” absorbent, it is 
not expensive to operate, saving the refrigeration commonly 
used to condense moisture and making re-heat unnecessary in 
most cases. It gives large capacity with compact, easily-main- 
tained equipment. Ask for Descriptive Bulletins #112 and #121. 


Address Dept. P. 


NIAGARA BLOWER COMPANY 


New York 17, N.Y. 
District Engineers in Principal Cities of U. S. and Canada 


405 Lexington Ave. 


More EQUIPMENT NEWS 
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reflector instead of accumulating on inside 
suface. Unit may be used with 400-w mer- 
cury vapor lamps or for incandescent lamps 
of 750/1000/1500 w. Available in socket- 
reflector or separable socket styles. 
Jones Metal Products Co, 
West Lafayette, Ohio 


Explosion-proof floodlight 
642 + Explosion-proof floodlight is de- 
signed for a wide variety of uses in Class I, 
Groups C and D hazardous locations. They 
are of aluminum construction making them 
weather resistant, light and portable. The 
plain, heat resistant front glass is clamped 
into position by means of an internal ring 
and is easily removed to facilitate lamping. 
The Pyle-National Co, 1340 N 
Kostner Ave, Chieago 51, Ill. 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Electric generating plants 
654 + Engine-driven units are available 
in sizes of 500 and 750 w, 60-cycle, ac for 
the AK Series and in 1000 and 2500 w, 60- 
cycle, ac in the AJ Series. Battery charg- 
ing units are available in sizes from 500 
to 1500 w, de. 

Powered by air-cooled, 4-cycle, single- 
cylinder gasoline engines, AK models de- 
liver 1.85 hp at 1800 rpm; AJ models, 2.75 
hp at 1800 rpm and 5 hp at 3600 rpm. 

Because of their small size and high out- 
(Continued on page 194) 
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This new, foamed plastic pipe insula- 
tion has been especially 
for formed copper tubing and other 
ee of piping that are difficult to in- 
sulate. Light in weight, Armstrong 
Armaflex* is so flexible it can be slip- 
ped right on pipes or tubing when 
they're being installed. 

If the lines are already in operation, 
Armaflex canbe slit longitudinally, 
snapped on the pipe, and sealed with 
Armstrong No. 520 Adhesive. 

Armstrong Armaflex combines low 
cost with high efficiency. It will with- 
stand temperatures from 32° F. to 
200° F. Its foamed plastic composi- 
tion is made up of uniformly sized, 
closed cells that make it air tight and 


* Trade-Mark 


Armaflex ... flexible plastic pipe insulation 
that’s fast and easy to apply 


waterproof. No vapor barrier is 
needed. Armaflex is manufactured 
with inside diameters of %”, %&”, 1%”, 
and 1%”, Because of its flexibility and 
resilience, it will fit pipe and tubing 
with the same or closely corresponding 
outside diameters. 

Armaflex is one of the many new 
products developed by Armstrong Re- 
search to help solve your high- and 
low-temperature insulation problems. 
For free booklets, with full details on 
Armaflex as well as the entire line of 
Armstrong Industrial Insulations and 
complete Contract Service, call your 
nearest Armstrong Office or write 
Armstrong Cork Company, 208 Strat- 
ton St., Lancaster, Pa. 


(Armstrong INDUSTRIAL INSULATIONS 


Installation is easy. Simply slip 
Armaflex over straight or bent tub- 
ing or pipes. Being flexible, it goes 
on easily over sweated couplings. 


. 
A NEW DEVELOPMENT 
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Metal-clad switchgear. Horizontal drawout air circuit breakers in rigid, 
all-welded enclosures. Available in ratings from 2400 v through 15 kv—5S0 
through 500 mva interrupting and 2000 amp continuous. 


oe 


1 


Unit substations. I-T-E primary and 
secondary unit substations can be sup- 
plied for any application—indoor and 
outdoor—and in any standard rating. 


ass. 


Low voltage switchgear. Ratings 
through 600 v a-c, 250 v d-c, 6000 
amp continuous, 15,000 through 
150,000 amp interrupting. 


Nonsegregated phase, metal-enclosed bus. For 
switchgear connections, In ratings 600 v through 
6000 amp; 5, 7.5 or 15 kv through 5000 amp. 


Individual breakers. I-T-E large air 
circuit breakers are available in a 
wide range of types and ratings, 600 v 
a-c, 250 v d-c, 750 v d-c. 


NEW CONSTRUCTION ECONOMY TIP: 
BUY AN I-T-E ‘POWER PACKAGE”’ 


Coordinated engineering, delivery and 
installation means a better investment 


An I-T-E “power package” includes 
the complete power handling facili- 
ties you need for a new construction 
project, building addition, or simple 
expansion of electrical service—one 
unit or a complete system for appli- 
cation from generation to end use. 
You save many ways: 


Sound planning. Talk with your local 
I-T-E application engineer about your 
general power requirements before you 
build, He'll work with you to determine 
the equipment needed to assure com- 
plete protection with greatest economy 
in total investment, operating costs, and 
construction time, 


Easier installation. Before you begin 
construction, I-T-E will supply you with 


arrangement and channel base drawings. 
Equipment is factory assembled, tested 
and ready to install. Standardized frames 
and panel elements assure that future 
additions to your switchboard will match 
and line up. 


Coordinated delivery. Shipments are 
made from I-T-E according to a prede- 
termined schedule. Each part of the com- 
plete “power package” is delivered to 
the job when needed. This saves delays 
and eliminates inconveniences. 


Assured performance. Since I-T-E 
will supply all equipment—pre-engi- 
neered—you are saved the work of co- 
ordinating equipment of different manu- 
facture. You can be sure that the separate 
parts of an I-T-E “power package”’ will 
fit and function together. 


For details, contact the I-T-E sales 
office nearest you—look in your 
classified directory under “Electric 
Equipment.” I-T-E Circuit Breaker 
Company, 19th & Hamilton Sts., 
Philadelphia 30, Pa. 


1-T-E CIRCUIT BREAKER COMPANY 
Switchgear Division 
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West Penn Power Company selected Gulfcrest Oil to 
lubricate this 140,000 kilowatt unit on the basis of its 
outstanding performance in the other turbines at their 
Springdale, Pennsylvania Plant. 


-they looked 
the record 


GULFCREST 


When the West Penn Power Company looked at 
the record of Gulfcrest Oil in its seven turbine 
units at Springdale, the choice of lubricant for 
Number Eight was no problem—Gulfcrest again! 

Here’s what the record showed: In each of the 
seven units the original fill of Gulfcrest had been 
in service for years without any significant changes 
in its characteristics. And of course the turbines 
operated continuously and dependably during 
this period. 

A record like this did not just happen. It is the 
result of careful selection of crude oils that are 


thoroughly refined, then super-refined by Gulf's 
exclusive Alchlor Process, which removes the un- 
stable hydrocarbons that remain after normal re- 
fining. This discarded portion, if allowed to re- 
main in a turbine oil, accelerates oxidation, in- 
creases neutralization number, forms sludge, and 
harmful acids, 

So to insure safe, long-lasting protection for 
your turbines, specify Gulfcrest—the world’s fin- 
est turbine oil. Contact your nearest Gulf office 
today and have a Gulf Sales Engineer recommend 
the proper grade. 


THE FINEST PETROLEUM PRODUCTS FOR ALL YOUR NEEDS 


GULF OIL CORPORATION * GULF REFINING COMPANY 


1822 GULF BUILDING, PITTSBURGH 30, PA. 
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of the steam and mechanical _ 
types now combined into 


AIROIL Dual Stage Burner. 


42 years of combustion equipment design and manufacture are in 
back of the Dual Stage Oil Burner . . . and, it has been thoroughly 
tested and proved in the field for firing: Petroleum Processing Heat- 
ers; Rotary Kilns; H.R.T., Scotch Marine and Water Tube Boilers; 


etc. 


Available in three sizes, the NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel from No. 2 to No. 6, with a ready 
capacity of 80 to 300 g.p.h. Further, for a perfect flame pattern, we 
would recommend using with the Dual Stage Burner either the 
NATIONAL AIROIL Universal Register for forced draft or, the 
NATIONAL AIROIL Tandem Unit for natural or induced draft 


furnaces. 


Get detailed description, illustration, and specifications in 


NATIONAL AIROIL Bulletin 25. 


OIL BURNERS and GAS BURNERS 
for industrial power, process and 
heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 
BURNERS 

MECHANICAL PRESSURE 
ATOMIZING BURNERS 

DUAL STAGE, Combining Steam and 
Mechanical Atomization 

LOW AIR PRESSURE OM BURNERS 


heating plants 
GAS BURNERS 


UNITS 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


Sevthwestern Division: 2512 Sevth Bevievard, Houston 6, Texas 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


Now, at last, the inherent advantages of both systems of fuel oil 
atomization are profitably yours... within the one, new NATIONAL 


AUTOMATIC BURNERS, for 
small process furnaces and 


COMBINATION GAS & 
FUEL OIL PUMPING and HEATING 


FURNACE RELIEF DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY 


NATIONAL AIROIL BURNER CO., INC. 


More EQUIPMENT NEWS 


put per pound weight, these units are highly * 
suitable for mobile and portable applica- 
tions. Full details on request. 

D W Onan & Sons, Inc, 

Minneapolis 14, Minnesota 


10-lb fire extinguisher 


638 + Dry chemical fire extinguisher car- 
ries UL approval for a pressure range of 
150 to 250 lbs. Unit features a pistol-grip 
trigger release mechanism, and a dust and 
moisture-proof gage that shows unit's 
charged pressure. In securing UL approval 
unit extinguished 40 sq ft gasoline fires 
when operated at both the lower pressure 
of 150 lbs and through a 100 lb range up 
to 250 lbs, manufacturer states. 
Walter Kidde & Company, Inc, 
Belleville, New Jersey 


For more data on these items, use post cards 
p 173. Identify your request with item number. 


Thermo-closing drum cover 
631 + By tightening wing nut of the band 
attached to drum cover any used 30 or 55- 
gallon steel drum or standard corrugated 
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Although rated at 150 pounds at 500°F. 
and 300 pounds at 875°F., these valves 
give high performance under a wide 
range of temperatures and pressures. 
Many trim combinations can be 
furnished to meet the service require- 
ments of water, steam, oil, chemicals, 
gas and vapors under normal, corrosive, 
erosive and oxidative conditions. With 
straight through port design, there 

are no pockets to cause turbulence, 
These valves allow maximum flow, with 
minimum friction and pressure loss. 


VALVES: 
Bronze « Steel « Iron Body 


FITTINGS: 

Cast Iron Screwed, Flanged 
Cast Iron Drainage 
Malleable Fittings & Unions 


WEDGEPLUG VALVE 
i COMPANY, INC. 
Fig. 3C-OF 300 Ib. at 875° F NEW ORLEANS, LA. 


For 150 Ib. at 500° F. ay A Stockham Valves & Fittings Affiliate 
specify Fig. 15-0F. 


Ee GENERAL OFFICES AND PLANT- BIRMINGHAM 2, ALABAMA 


™ j Warehouse Stocks and Sales Services Strategically Located 


oe DISTRIBUTED THROUGH WHOLESALERS 
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TIGHT ALL RIGHT 
NY SURFACE... 


aud 


STIC-TITE 


INSULATING 


CEMENT 


: Does Much More 


A granular 
mineral fibre and 
diatomaceous 
earth mixture; 
requires only 
clean water to 
make plastic, 
easy-to-work SULATING CEMENT 
coment. 


wart 


55 Million Pounds 
in Heat Saving 
Service 


EASY TO APPLY 


On any hot or cold surface— 

flat, round or irregular shapes and 
fittings up to 1800° F. Grabs 

and holds tight. Quickly troweled 
smooth. Dries out air-tight and 
seamless, when used as a finish. 


COVERS BETTER 

At least 45 sq. ft. 1" thick per 
100 Ibs. of Stic-Tite. That’s double 
the coverage of asbestos cement. 
Needs no reinforcement up 

to thick. 


LOOKS BETTER 


Has attractive appearance—not 
dingy or gray. Can be sized, 
painted or waterproofed. 


LASTS LONGER 

Sticks tight—yes, and resilient, too. 
Does not lift off or shake loose 
under normal plant vibration, 
impact or abrasion, 


MORE EFFICIENT 

Stic-Tite has the highest insulating 
efficiency of all plastic insulations, 
double that of asbestos cement. 


More EQUIPMENT NEWS 


__ Begins on page 164 


trash can is made into a fire preventitive 
container. Cover makes unit a safe recep- 
tacle for oily rags, paints, solvents, packing 
materials and similar combustibles. Hinge 
of drum cover has a spring plunger that 
attaches cover to the steel strap. Strap is 
fastened to top portion of drum. Normally 
cover stands open for convenient receiving 
of refuge. It is held in position by the 
spring plunger unit that contains a low 
melting point fusible link. Should fire 
start, fusible link melts, releasing spring 
plunger. Cover is closed and fire within 
the drum is snuffed out. Surrounding fire 
will also actuate the link and close the 
cover. Fusible links can be easily replaced. 
The Protectoseal Co, 1920 8 
Western Ave, Chicago 8, Ill. 


4-way solenoid valve 

636 + Poppet-type, 4way solenoid valve 
is said to eliminate piston malfunction due 
to binding or residual magnetism. It is 
designed to provide greater safety, min- 
imized leakage and cycling rates to 850 
per minute. Unit is power operated in both 
directions. Spring action has been elim- 
inated entirely. Valve is available as either 
a single or dual solenoid, depending upon 
electrical circuit involved. Dual solenoid 
valve has additional safety advantage of 
locking into position on power failure, 
manufacturer states. 

Unit is designed to operate in any posi- 
tion and on all standard voltages. Power 
consumption is 10 watts. Dual solenoid 
valve is built to withstand pressures to 
500 psi, single solenoid to 250 psi. 

Automatic Switch Company, 

391 Lakeside Ave, Orange, N. J. 


For details on these items use post cards 
p. 173. Identify request with item number. 


Test Stic-Tite Yourself—Get FREE Sample 


Pere 


PREFRACTORY & INSULATION CORP. § 
132 WALL STREET . NEW YORK 5S, N.Y, 


Send me a sample bag of Stic-Tite and bulletin 
Title. 


Rubber expansion joints 
655 + These expansion joints are made of 
high-grade rubber compound combined with 
plies of cotion duck and reinforced with 
steel wire. Installed in pipe lines, they com- 


Address 


City Zone Stote. 
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HOTEL SYRACUSE 


SYRACUSE, NEW YORK 


CUTS STEAM COSTS 
by $13,680 per year 


with this new 


packaged 
steam 
generator 


New York's largest hostelry, the 600- 
room Hotel Syracuse, recently replaced two of 
their original coal-burning boilers with a Foster 
Wheeler 25,000 lb/hr Packaged Steam Generator. 


According to Chief Engineer John Reschke, the 
advantages of the new unit were immediately ap- 
parent, Steam cost dropped from 90 cents to 71 
cents per 1,000 lb, Based on average consumption 
of about 72,000,000 lb per year, this represents 
an annual saving of $13,680 in steam costs alone. 
Other advantages are rapid steaming, lower main- 
tenance and a cooler boiler room, 


For low-cost steam “where you need it — when 
Chief Engineer John Reschke of Hotel Syracuse makes routine inspection of new 


99 
FW Packaged Steam Generator. This single unit, in continuous year-around service, you need it,” you get a better buy with the Foster 
supplies all steam requirements for the Hotel's 600 rooms, 4 restaurants, 3 Wheeler Package Ste Ge ato oO oO . 
kitchens, 13 stores, lobby, grand baliroom and laundry PLUS the heating and a team Gener r. For more de 


processing requirements of an adjacent hotel ! tailed information, write for new catalog, PG- 
55-3. Foster Wheeler Corporation, 165 Broadway, 
New York 6, N. Y. 
LOOK INTO THESE FW FEATURES: 


| A 


RAPID LOAD SWINGS. HIGH STEAM TEMPERATURES, ADAPTABILITY. Easily ECOWOMIZERS. Package ACCESSIBILITY. For in- COOLER OPERATION. Max- 
Large diameter drums Provisions for high super- moved. Require only a economizers available to spection, cleaning and imum water-cooled sur- 
and ample heating sur- heat. slab foundation—permit increase capacity and maintenance. . face, special insulation 
face. outdoor installation. minimize fuel cost. mean cooler boiler room. 


FOSTER WHEELER 
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corrosive 


Darling rubber lined iron body gate valves ere 
quipped with lat alley werking perts 

and are available in rising stem, cylinder or 

motor operated, or quick-opening types. 


DARLING RUBBER LINED 
IRON BODY GATE VALVES 


Problem: How to get away from costly, special alloy gate valves 
in handling corrosive fluids and still have long, trouble-free 
valve life, 


Answer: ror pressures up to 150 pounds and temperatures to 
180° use Darling iron body gate valves with the permanently 
bonded hard rubber lining. They're giving outstanding service 
in job after job. Moreover, they have the Darling fully revolving 
double dise parallel seat feature that multiplies disc and seat life 
and assures tight closure longer . . . much longer! 


Write for complete information on these exceptional rubber 
lined valves . . . or for data on other Darling gate valves including 
the range of alloys, types and constructions 
for ordinary or special services. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


VALVES 


More EQUIPMENT NEWS 


Begins on page 164 


pensate for linear expansion and contrac- 
tion of line due to temperature changes, 
absorb vibration that is destructive to me- 
chanical equipment, reduce or eliminate 
transmission of undesirable noise, and com- 
pensate for misalignment in piping. 

Steel rings are incorporated in the flange 
ends to permit tightening without shearing. 
They are furnished for pipe sizes from | 
to 12-in. Request bulletin AD-137. 

The Garlock Packing Co, 
Palmyra, New York 


Combination test instrument 
622 + Self-contained tester is designed for 
checking millivolt output of thermocouples 
in both opent and closed circuits, from 0-50 
and 0-1000. It is suited for testing single or 
multiple thermocouple installations. 
Instrument will also accurately check 
temperatures, within range from “room” to 
650 F, of water heaters, ovens, heat treating 
installations, etc. Data on request. 
Robertshaw Thermostat div, 
Robertshaw-Fulton Controls Co, 
Youngwood, Pennsylvania 


For more on these items, use post cards 
p 173. Naentity your request with item number. 


Multifunction alarm system 
656 + Versatile annunciator system is said 


to perform a 3-fold function. (1) It alerts 
any off-normal condition in the manufactur- 
ing process by means of visual and audible 
alarm, (2) it gives indication of the first 
failure in a sequential operation, and (3) 
it automatically selects and monitors the 
correlated safety auxiliary shut-down equip- 
ment. 

Standard unitized components are used 
throughout. Plug-type hermetically sealed 
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County Courthouse, Newkirk, Okichoma 


Where does the Court get its power? 


For seven years in Newkirk, Oklahoma, one powerful machine 
controlled the power of the court...a Fulton 800 H.P. dual-fuel 
generating unit, lubricated by Cities Service Pacemaker #5 Oil. 

But it wasn’t only the court that depended upon this one 
machine .. . the entire town relied upon it. If the machine 
failed, so might the annual grain harvest, for Newkirk’s grain 
elevators require great quantities of power. 

BUT THE FULTON GENERATING UNIT AND CITIES 
SERVICE LUBRICATION PROVIDED FAULTLESS 
SERVICE. There was never a breakdown, 

Newkirk’s power boss, Superintendent of Utilities Ralph 
E. Cottrell, sums it up this wa; : “Using Pacemaker #5 in the 
engine’s crankcase and cylinder lubricators, we not only en- 
joyed trouble-free operation during those seven years, but 
also surprisingly little wear and oil consumption. Rings, bear- 
ings and liners remained in top notch condition and the engine 
piled up well in excess of 6000 horsepower hours per gallon 
of oil.” 

This is but one more powerful story of Cities Service Lub- 
rication...a graphic illustration of the kind of results you 
can expect from these highest quality lubricants. Why not 
get the whole story from a Cities Service Lubrication En- 
gineer? Or write: Cities Service Oil Company, Sixty Wall 
Tower, New York 5, N. Y. 


Ralph E. Cottrell, Power Boss 
of Newkirk, Oklahoma, All of 
Newkirk depends on him as 
Supt. of Utilities. He depends 
on Cities Service Lubricants 
for town’s power generators, 


Powerful Machine Behind The 
Court is this Fulton 800 H.P. 
dual-fuel generating unit. For 
seven years Newkirk’s only 
major power source, it gave 
“faultless performance” using 
Cities Service Lubricants. 


CITIES © SERVICE 


QUALITY PETROLEUM PRODUCTS 
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(Schrage) Variable Speed 


Sadivar Variable Speed Motor 


Por information on how you can 
save with ACEC, write or call: 


AC 


EBLECTRIC CORP. 
40 E. 49th St, New York 17, N. Y. 


NEMA 
standards, plus! 


APPLICATION-PROVED 
PERFORMANCE.-TESTED! 


With All These 
Features — And More! 


PRECISION STATOR CONSTRUCTION 
HIGH-DIELECTRIC INSULATION 
ANTI-FRICTION BALL BEARINGS 
ACCESSIBLE TERMINALS 

SKEWED ROTOR LAMINATIONS 
DYNAMICALLY BALANCED ROTOR 
CONTROLLED, FORCED VENTILATION 
SIMPLE, RUGGED CONSTRUCTION 


Coordinated design, manufactur- 
ing, and service engineering 
dedicated to producing the finest 
motors for industry, at pass-along 
savings made possible by the 
most modern manufacturing facili- 
ties. ACEC motors are your best 
buy today! You get quality based 
on the principle that every part 
is critical — You save money in 
original cost — and in less main- 
tenance, decreased downtime, and 
deferred replacements. Write tor 
our new bulletin on any of the 
following motors: O.D.P, — 
T.E.F.C. — V.H.S. — Explosion- 
Proof — Gear -- Wound Rotor — 
Synchronous — Variable Speed. 


OFFICES IN PRINCIPAL CITIES 


More EQUIPMENT NEWS 


Bogins on page 164 


relay units are used for illuminating the 
2-color turret lenses and for performing all 
the functions of the system. 

Industrial Automation Co, 2415 
W Montrose Ave, Chicago, Ill. 


Multi-point indicators 

623 + System permits taking nearly sim- 
ultaneous temperature readings at several 
points on a single, centrally located pyrom- 
eter. System consists of several thermo- 
couples, each at different locations (fur- 
nace, kiln, bearings, etc.) and connected 
to a high resistance pyrometer equipped 
with a selector switch. Pyrometer, selector 
switch and terminal strip are all enclosed 
in a single cabinet. Calibrating spool of 
wire may also be installed in cabinet if 
needed to compensate for widely varying 
distance to thermocouples. Request bulletin 
IN-1 for further information. 

West Instrument Corporation, 

525 N Noble St, Chicago 22, Ill. 


pm on these items, use post cards 


For ta 
p 7 identify your request with item number. 


Isolated phase bus 

657 + Isolated phase bus is desined for 
all current ratings to 10,000 amps and volt- 
ages to 34.5 kv. New design eliminates 
all longitudinal gaskets, supporting ring 
gaskets and cover bolts. Telescoping covers 
permit easy inspection by remoying two 
nuts that lock clamping rings in position. 
Sliding a retaining ring and ring gasket, 
the cylindrical inspection cover can be 
moved out of the way. This opens a 2%4-ft 
section for inspection of conductors, splices 
and supporting insulators. 

When cover is closed adjustable toggle 
clamps with compression springs maintain 
pressure. Circular gaskets at these points 
are fully trapped and self-seating, sealing 
out moisture and dust. 

Longitudinal sections 6 to 8-ft long can 
be pre-assembled and shipped in lengths as 
large as customer's facilities can handle. 
Further details available on request. 

Delta-Star Electric div, H K Porter 

Co, Ine, 342 Madison Avenue, 
New York 17, New York 


POWER + JUNE 1955 


—— 
i ‘ + é 
; 
1 
Explosion Proof 
a 
Type C-Face Mounted 
a . 


Get low-cost 
boiler feed from 
oil-bearing condensate... 


WITH SORBO-CEL 
FILTRATION 


Sorbo-Cel filtration systems are compact 
+» easy to operate with unskilled labor. 


2¢—5¢ per 1000 gallons is all it costs you to 

reclaim oil-contaminated condensate with 

Sorbo-Cel” filtration. Sorbo-Cel can reduce oil 
content to less than 0.1 ppm... also removes rust, 
scale and other suspended solids, Sorbo-Cel not only 
saves water, but materially reduces boiler tube main- 
tenance caused by oil and suspended solids in the feed 
water. And proper lubrication need not be sacrificed 
to insure oil-free water. 


Sorbo-Cel is a diatomite powder specially processed 
to provide the most efficient and economical filtra- 
tion of oil-contaminated water . . . for boiler feed 
or other process applications. It can be used with 
practically every type of pressure filter and requires 
no additional chemicals. 


LOM Many 


JM Johns-Manville SORBO-CEL” 
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Free! Information and Engineering _ 


Service. Write today for your 


7 
free copy of the new Sorbo-Cel 7 | a J 


brochure. If you desire, a AB 
Sorbo-Cel engineer will call ’ 
for appointment to visit 

your plant. Address Johns- 
Manville, Box 60, New 

York 16, N.Y. In Canada, 

Port Credit, Ontario, 


| 
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ROTOJET TUBE CLEANER 


Prevents costly delays 


it is a tribute to the durability of 
ROTOJET Tube Cleaners that so many of 
them outlive the equipment for which 
they were bought. Why wait until your 
tube cleaners wear beyond repair when 
an inexpensive adjustment or parts re- 
placement can put them into first class 
condition again? 


Do This Now— 


Examine your motors, hose, and 
couplings, and check your stock of heads 
and brushes. Let our trained mechanics 
make any necessary adjustments. Do it 
— and they'll be ready when you need 

em. 


For Prompt Service and Delivery 
YOUR BEST BET IS 


ROTOJET 


ELLIOTT COMPANY -ROTO DIVISION 


153 Sussex Ave. Newark, N. J. 
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MARMADUKE 


_Continued from page 152 


That did it. The place quieted down, 
and I grabbed a seat and got busy with 
my notebook and pencil. 

“The Grant was a new Shipping 
Board freighter, built during the last 
months of the war,” bellowed Marmy 
as he leaned on the bar. “She was 
turned over to our line for peacetime 
service, straight from the shipyard. So 
she had plenty of bugs to work out of 
her system for the first few trips. But I 
learned a long time ago that all the bugs 
aren't in the engine room, and it proved 
to be true on that ship. 

“The Grant’s three watertube boilers — 
supplied 240-psi steam to her 6350-hp 
cross-compound turbine. Her main shaft 
was driven through reduction gearing. 
She was a neat ship, but I had plenty 
of tough nuts to crack, not only down 
below, but all over the vessel too. 

“We signed on a crew before shoving 
off from Hunter's Point shipyard in San 
Francisco Bay. One character was Tony, 
the cook. Tony was a good-natured 
Italian who had been a galley mechanic 
on Italian and French ships. He liked 
everyone. He liked to eat, he liked to 
cook and he liked to see that everyone 
ate well. He took pleasure in getting 
plenty of chow on the table and per- 
sonally made sure the Chinese mess 
boys got it to us in good shape. Tony 
had been standing up to galley ranges 
for so long that he had gailey feet. 
That’s when one foot points to north, 
northwest, while the other points to 
east, southeast—the two of them scrib- 
ing an arc of 143 degrees. 

“One evening, halfway across the Pa- 
cific, Tony stuck his head into the of- 
ficers’ saloon and announced he was 
serving his favorite minestrone soup 
next day. ‘Whena | maka da mine- 
strone, she’s so good you eat so much 
you bust,’ he promised, shaking with 
laughter. 

“Next day Tony got busy with his 
peas, spaghetti and ether odds and ends 
and cooked his soup in the large stock- 
pot on the galley range. He was old- 
fashioned and wouldn’t use the new 
double-jacketed steam kettle. Said that 
was only for keeping the soup warm 
once it was made. So he dumped the 
soup into the kettle and opened the 
steam valve to keep it warm until lunch 
time. 

“By noon Tony had been all over the 
ship, beating the drums for his mine- 
strone soup. When the mess boy or- 
dered the first plate ef soup, Tony’s 
face lighted up. He removed the ket- 
tle’s cover quickly—then let out a moan. 

“All but a few quarts of the soup 
was gone. ‘Soma wisa guy he play 
joke, hey?’ raved Tony, getting up a 
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COMPANY « 


KULJIAN HAS GNED, TENGINEERED, 

AND SUPERVISED) CONSTRUCTION OF 
POWER PLANTS THE WORLDMDVER. ., 
-WHEELITOTAL ELECTRIC! GENERATING 


200,009 


Vast power projects throughout the world—more than 
seventy in all—attest to The Kuljian Corporation’s reputation 
as SPECIALISTS IN THE POWER FIELD. These power 
plants, with capacities ranging from 2,500 to 240,000 KW, 
represent a total investment of over half a billion dollars. 


No matter what type of power project you are planning 
.+» be it steam, hydro, or diesel... Kuljian’s wealth of prac- 
tieal experience, backed by a complete staff of internationally 
recognized engineers, can serve you quickly, economically, 
and efficiently to meet your specific requirements. 


Next time you need outside help, why not contact a 
Kuljian engineer for preliminary consultation. He will be 
glad to provide the help you need, anytime . . . anywhere. 


ACTUAL ON-THE-JOB REPORTS are continually received at Kuljian 
headquarters. From these reports, easy to read case histories 


are developed into articles that are published by editors of 


leading magazines. 


If you are interested in knowing more about us... how 
we work, what we have done for others... your request for 
literature will be most welcome, 


She huljian 


engineers constructors 
~- 
1200 North Groad Street « Philadeiphia 21, Penna. 


BRANCH OFFICES THROUGHOUT THE WORLD 


MARMADUKE 


little steam. But ke wasn’t too sore and 
said that any guy who played a trick 
like that must be very hungry. ‘I maka 
for him plenty more tomorrow,’ prom- 
ised Tony good-naturedly, as he calmed 
down. 

“We kidded him that his stuff was 
probably pretty awful and that he 
dumped it over the side himself before 
we could sample it. But we saw his 
feelings were hurt so we clammed up. 
Next day he made another batch of 
minestrone. A few hours before lunch 
Tony again started broadcasting that he 
had ‘justa right’ minestrone. ‘It’sa gon- 
na maka you break open she’sa so good.’ 

“When the first order for soup came 
in to Tony at noon, he whipped the 
cover off the double-jacketed kettle with 
a flourish—then let out a roar. This 
time the old man up in the wheelhouse 
could hear him. This time there wasn’t 
even a drop of soup left in the kettle, 
only a few peas and strings of spa- 
ghetti. 

“Tony was good-natured, but this was 
carrying things too far. ‘If a wisa guy 
stola soup causa he no lika soup, then 
I make an maka so he plenty full,’ he 
yelled, loud enough for everyone in ear- 
shot to hear. 

“That evening Tony threatened us 
he’d again have minestrone next day. 
This was war and Tony wasn’t kidding. 
‘Thisa time nobody steal, I watcha thisa 
time,’ he warned. ‘I show wisa guy no- 
body maka monkey outa Tony.’ By now, 
almost everyone was suspicious of every- 
one else. Some of the boys were sore. 
There were many arguments and a few 
fist fights. The bosun threatened to beat 
up the guy who did it—if he ever got 
his hands on the ‘sneaky rat.’ 

“Next morning, Tony anchored him- 
self in the galley, keeping a weather eye 
on the soup kettle. Finally, noon came 
and a mess boy asked for the first plate 
of minestrone. Tony eagerly removed 
the kettle’s cover. Then his eyes 
widened and he let out a shriek. The 
impossible had happened. The kettle 
was empty for the third time. 

“This was too much, Tony grabbed 
the meat cleaver and rushed into the 
sailor's mess room, shouting and waving 
the weapon at his shipmates. ‘I chopa up 
da guy who steala my minestrone—I no 
fool thisa time,’ screamed Tony, his face 
glowing red like a port running light. 

“When I heard the commotion, I 
barged into the galley to see what Tony 
was raving about. To me, it didn’t seem 
like anyone was mean enough to foul 
up a good ship’s cook like Tony three 
times in a row, and I was right. 

“I found that the steam line to the 
kettle was fouled up and was connected 
to the drain connection. Tracing that 


Continued from page 202 
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IN FLOW METERING 


AMPLIFIER 


TRANSMITTER 


THE HAYS ELECTRONIC FLOW METER 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 


speak for themselves. 
Mercuryless—costly mer maintenance headaches 
eliminated—no mercury to lose. 
Rupture-proof Bellows— provide positive 
protection against over-range. 
co 


aarion Continuous integration—motor-driven continuous 
mechanical integrator is extremely accurate 
MICHIGAN CITY 3, INDIANA even on rapid load changes. 


Electronic operation—requires only 4 seconds 


Panels Gos Anctyzers Combustion Test Sem for full scale pen travel with accuracy 
of 4% of full scale differential. 


Remote indicators Electron Feed Water Controls 

Ww Other features include null-balance transmission, 
powerful motor, easy readability, accuracy 

unaffected by normal temperature changes. 

Explosion proof transmitters and wide range 

meters also available. 


For complete information, write for 
Bulletin 54-1074-222. 
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*LCG-LACLEDE CHAIN GRATE 


The answer to your 
firing problem.... 


— Economy in both initial cost 
and operation. 


— Dependability for many years 
of reliable service. 


STOKERS 


Users of Laclede Chain Grate 
Stokers have found them to 
be the answer to their firing 
problem. 


Let Laclede prove the answer to 
your firing problem. 


WRITE FOR GRAPH #250- 
READY REFERENCE FUEL COST 
COMPARISON 


LACLEDE 


“STOKER COMPANY 


MARMADUKE 


drain led me down to the engine room. 
Down there, it was hooked into the at- 
mospheric tank on the engine-room floor 
plates. Various steam traps drained into 
this tank. A float-operated valve let the 
overflow be sucked into the main con- 
denser, through the vacuum drag line. 
From there, the condensate pump put it 
into the open hotwell. Then the feed 
pump shoved this condensate into the 
coil-type-feedheaters, and then into the 
boilers. 

“I could see that was a poor system, 
but I hadn’t had time to think about 
it before. That hot condensate at about 
180 F was mixed with the low 90 F con- 
densate in the condenser. So about 90 
Btu for every pound of drain water was 
shoved overboard with the circulating 
water and wasted. But that hookup was 
standard in those days. 

“I knew the efficiency of this system 
had nothing to do with Tony’s missing 
soup, but wasting about two barrels of 
fuel needlessly each day we spent at 
sea griped me. I forgot all about soup 
and started laying out a new system in 
my mind. I could pump all the clean 
drains directly into the feedwater heater 
and save all that heat we were dumping 
over the side. But I'd have to do it after 
I got a lot more important bugs out of 
the engine room—maybe after another 
trip or two, 

“About the time I doped out my new 
piping hookup in my head, the 12-to-4 
water tender came over to the hotwell. 
‘First,’ he said, ‘that boilerroom Second 
Assistant Engineer is one smart guy.’ 

“*How you figure that?’ I asked, 
hardly hearing him. 

“*Well,’ he answered, ‘The water level 
in those boiler gage glasses has been 
a little hard to see. But the starboard 
boiler gives me no trouble since the 
Second fixed up the glasses. 

“*What'd he do,’ I asked, suddenly 
coming out of the fog. 

“"Do!’ he echoed, looking at me in 
disgust. ‘He put a pea in the gage glass, 
that’s what he did. Now that green pea 
floats on top and that level is easy to 
keep track of.’ 

“Before I could answer he scratched 
his head, screwed up his face and 
added, ‘But what I can’t dope out, First, 
is why in hell he put a string of spaghet- 
ti in her inboard glass instead of a 
pea.’ ”"—SME 


Marmy’s Mailbox 
Marmy stories are the first things read 
in our plant. They are always looked 
for and promote many intensive discus- 
sions and bull sessions, from which we 
all get valuable dope. 

L C Van Hupen Orangeburg, 

(Continued on page 208) 


Continued from page 204 


POWER + JUNE 1955 


> e =x 
| 
f 
q 
4 
| 
| 
| 


SAVES FLOOR SPACE The Joy WN-114 Twin is actually two 
heavy duty, semi-radial compressors operating from a 
single motor. Because of the compact design and one 
pees source, they make the most of limited floor space. 
he package-type units are delivered ready for mounting 
on a simple rectangular foundation. 
USE ONLY WHAT YOU NEED Eicher compressor may be 
run alone by simply disconnecting its twin at the 
flexible ater aes As demand rises, the twin can be 
reconnected quickly, easily. This exceptional flexibility 
is ideal for plants we a airpower demands vary greatly. 
STANDBY INSURANCE The twin arrangement guarantees an 
“ace in the hole.” When a conventional single com- 
og breaks down, its production stops completely. 
nder like circumstances, the Joy Twin continues at 
50% capacity. 
SAVES MAINTENANCE, OPERATING COSTS The WN-114 
Twin is equipped with field-replaceable crosshead and 
cylinder liners and one-piece, box-type, tinned cross- 
heads that require no adjustment, Patented ‘Dual 
Cushion” valves feature large area and low lift to give 
long, efficient, quiet operation. Displacement range is 
from 2372 to 3896. 
For complete details on Joy WN-114 Twin Com- 
ti st see your Joy representative, or write 
ring Company, Oliver Building, Pittsburgh 22, Pa. 
In fore ng Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


RUN THIS SIDE... —...THIS SIDE 


SPECIALISTS IN THE COMPRESSION 


for VANEAXIAL FANS - COMPRESSORS AND MOVEMENT OF AIR AND GASES SINCE 
VACUUM PUMPS AND BOOSTERS 
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This True Ball Joint Makes the Difference 


Make it right .. . Test it after you make it. . . That is 

our rigidly adhered to policy at Dart. When you buy 

unions it's a good thing to remember because (1) You'll get a drop- 

tight union; (2) a union that can be used over and over again; (3) a 
union that's easy to install; (4) savings thru longer service. 


QUICK FACTS 
@ Leakproof because precision-machined to a true ball joint and 
spherically ground 


@ Extra wide seats of bronze alloy resist pitting and corrosion 
@ Heavy shoulders that can take severe wrenching without damage 


@ Nut and body practically indestructible (of air refined, high test 
malleable iron) 


@ Individual vacuum testing of each Dart to assure absolute tightness 
when it leaves the factory 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co,, General Distributing Agents 
Boston + New York + Pittsburgh + Rome, Ga. UNIONS 


CALL YOUR LOCAL DISTRIBUTOR FOR PROMPT DELIVERY OF DART UNIONS 


MARMADUKE 


_Continued from page 206 
Marmy’s Mailbox 
FROM AN OLD SEA DOG 


I read Marmy’s stories and enjoy them 
for various reasons. First, | was a ma- 
chinist mate first-class in the Navy, so 
because Marmy and I are both old sea 
dogs, we hit it off pretty well. Second, 
Marmy is a shrewd old duck, and quite 
a cut-up at times. To me he is always 
funny, and he gives me many a chuckle. 
Don P Scnorr Saginaw, Mich. 


Pur ON A SHOW 


I ruin the story “Marmy murders sci- 
ence” (p 154, June Power) is one of 
the best. I particularly like the moral 
of the article, which brings out the point 
that to make money you have to put on 
a show, not an exhibition. 

I've heard it said that zoos exhibit 
animals and lose money; circuses put 
on a show with animals and make 
money. And I like circuses! 


Bos WapPLes New York, 


As AS Suertock Ho_mes 


Marmaduke is getting to be as real in 
industry as Sherlock Holmes is to the 
world at large. Readers who never heard 
of the author speak affectionately of 
Marmaduke Surfaceblow, as though he 
were a real person. Around our plant, 
arguments often end on a friendly note 
with the suggestion that we submit it 
to Surfaceblow. 


H Hotcompe Los Alamos, N. M. 


STIMULATES PRACTICAL THINKING 


The new Power is a great combination 
of ideas, information, etc. It’s of great 
practical value to men who put such 
ideas into use. Also, Mr Surfaceblow 
is still providing excellent entertain- 
ment and provoking laughs, while stim- 
ulating practical thinking and giving 
some sound warnings. 

Old Marmaduke saves the day when 
everything goes sour; let him speak 
his piece as long as paper and ink last. 

W B Kennepy McCool, Miss. 


Is MARMY’S BRAIN BOGGED DOWN? 


“Marmy puts her on manual” in October 
Power is excellent. In this neck of the 
woods we know of no good operating 
or consulting engineer who dissipates 
with barroom concoctions. So we won- 
der what the old boy could really do if 
his brain weren’t bogged down with al- 
coholic sludge. 

A W Lowell, Mass. 
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The Hydro- Electric 
Power Commission 
of Ontario 


Stone & Webster Engineering Corporation, affiliated with 


Stone & Webster Canada Limited, offers to industries 


contemplating expansion in Canada, the design, engineering 


and construction experience of a world-wide engineering 
organization thoroughly conversant with 


the Canadian economy and practices. 


Canadian Oil Refineries Limited 


The Consolidated 
Mining and Smelting 
Company of Canada Limited 


The Hospital for 
Sick Children, Cabot Carbon of 


Toronto — Canada Limited 


The Consolidated 
Mining and Smelting 
Company of Canada Limited 


Molson's Brewery Limited 


Write or call us for informa- 
tion as to how our experience 
may be of assistance to you. 


Dominion Tar and Chemical Company, Limited 


STONE & WEBSTER ENGINEERING CORPORATION 
Affiliated with STONE & WEBSTER CANADA LIMITED 
New York Boston Chicago Pittsburgh Houston San Francisco Seattle 


Toronto 


Lever Brothers Limited 
king for CANADA’S LEADERS 

orking for 
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there’s enough difference 
to make ALL the difference 


In tournament tennis, a player’s net game is one of the differences 
that make a champion. Likewise, significant differences in 

quality and performance engineered into Scovill Heat Exchanger 
Tube add up to a net gain for you in better operating 

results and less frequent maintenance shutdown of key units. 


Scovill Phosphorized Admiralty Heat Exchanger Tube is “born” 
differently. It is initially hot-extruded from billets continuous-cast 
by Scovill’s pioneer process. The result is sound metal 

through and through — smooth, dense, free from pits or 
porosity — and a new uniformity of chemical composition, with 


optimum, evenly distributed phosphorus content. 


These differences alone can make all the difference 

in your operating record. But when you add them to Scovill’s 
unequaled Technical Application Services, you have a 
combination you can’t afford to pass up. Ask us to prove it. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal » Naval Brass « Red Brass, 85% » Deoxidized Copper 
Arsenical Copper » Copper Nickel, 10% & 20% * Cupro Nickel, 30% ¢ Aluminum Brass + Aluminum Bronze, 5% * Duplex Tubs 
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onary industrial 
engine lubricant 
ay developed specifically 
B meet problems posed 
by new engine designs, 
higher loads, economy fuels 


New STANoDIEsEL Oil M meets— 
and with plenty to spare—the performance 
requirements imposed on diesel lubricants 
by new engine designs, higher loads and the use of 
economy fuels. It meets these requirements because, 
first of all, it is an oil refined from the finest quality base 
stocks. It thus has superior stability. Then additives 
exclusive with STANODIESEL Oil M have been blended with 
these base stocks. The additives do these things: 


INHIBIT OXIDATION. Prevent unwanted increases 
in oil viscosity. Prevent corrosion of bearings. 


PROVIDE DETERGENT-DISPERSANT ACTION. 
Keep crankcase, pistons, cylinder walls and other 
parts clean. Keep contaminants in suspension, 
prevent redeposit. 


PROVIDE ANTI-FOAM ACTION. Foaming 
tendencies of oil are controlled. Oil is suitable 
for use in hydraulic governors. 


INCREASE LUBRICITY. Wetting agent increases 
4 oil's ability to reach and maintain a film on highly 
stressed parts. 


STANODIESEL Oil M is a “Mil” type oil. 


Your next move? Find out how STanop1eseL Oil M 
can serve you. In the Midwest call your nearby Standard Oil 
lubrication specialist. Or contact Standard Oil Company, 
910 South Michigan Avenue, Chicago 80, Illinois. 


‘STANODIESEL OlL M 
Shese things for your 
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‘mean safety? 


Safe, Sure Protection Against 
Overpressure within Pressure Vessels 


Sudden Pressure, Safe Relief —that’s what BS&B 
Safety Heads are designed to give. There’s no damage 
to equipment, no danger to employees. BS&B Safety 
Heads fail within plus or minus 5% of the pressure 
specifications you give us, whether 5 lbs., 40,000 lbs., or 
anywhere in between. 


Tested to Destruction, BS&B Safety Heads are pre- 
proved at the factory. Rupture Discs, selected at random 
from each lot, are put under pressure until they fail. If 
each one tested does not break within 5% of the rated 
pressure, the entire lot is discarded! 


A Full, Pipe-Sized Opening results when a BS&B 
Safety Head Rupture Disc blows out. You can use them 
for primary or secondary relief where maximum pro- 
tection is needed, or to back up a relief valve when the 
contents might prevent the valve from functioning 
properly. Whether your pressure applications are for 
air, gas or liquids—bland or corrosive—you can count 
on BS&B Safety Heads for safe, certain relief. 


Write for Complete Catalog 
Whatever your pressure applications, there's 
BS48B Sofety Head for you. Write today 
for the Sefety Head Catalog, or ask your 
Man. There's no cost or obligation 
for a complete analysis of your pressure 
safety requirements. 


IVALLS & 


fiafety Head Division, Dept. 2-Q6 
7500 East 12th Street 


LACK, 


RYSON, INC. q 


Kansas City 26, Missouri 


More PLANT PROBLEMS 


Begins on page 140 


Steam-pressure control 
Continued from page 141 


Power-cylinder valve 
gives close control 


A GOOD ARRANGEMENT that controls 
pressure within one psig, with load 
changes as high as 50,000 lb per hr, is 
a power-cylinder-operated valve and 
regulator. The regulator consists of 
measuring, amplifying, power and sta- 
bilizing elements, all mounted on a 
stand, 

Power cylinder can be equipped with 
a power-piston air lock that holds the 
control valve in position, if air fails, 
until unlocked and controlled manually. 

P Davwson Ticonderoga, N. Y. 


Positioner will improve 
steam-pressure control 


To HELP maintain constant steam pres- 
sure for his new chemical process, AW 
should install a valve positioner. A con- 
trol-valve positioning relay would also 
overcome residual friction between valve 
stem and packing, and between valve 
plunger and ports. 

In operation, the positioner continu- 
ously compares actual position of the 
valve with that called for by output 
pressure. It then supplies more or less 
air to the valve diaphragm—as needed 
to raise or lower the plunger. 

Main advantage of the positioner is 
its ability to exert full air-supply pres- 
sure on the diaphragm, rather than the 
reduced pressure supplied from the con- 
troller. 


A J Brevcetmans New York, N.Y. 


Intermediate-pressure 
control boosts accuracy 


It’s PRACTICALLY IMPOSSIBLE to main- 
tain 300 psig with no deviation. Today’s 
controllers can give 1 to 3% accuracy 
on such applications. 

One way of getting better control is to 
install an intermediate 400-psig con- 
troller ahead of the 300-psig unit. With 
the 100% load swings that AV is get- 
ting, he should make sure the control 
valve is sized to handle steam flow, not 
to match pipe size. 

L W Frrzparrick 

Jefferson City, Mo. 


Other readers sending good answers on 
steam-pressure controls, for which we 
lacked space, are: 
C G Howarter 
O Le Brace 
F Licent 


Canton, Ill. 
Oroville, Wash. 
Buenos Aires, Arg. 
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A COMBINATION INSULATION. A 2 inch thickness of KAM Hy-Temp, together with a 2 inch thickness of KAM “Featherweight” insulates the pipe and main throttle vaive 
shown. This equipment at the Meramec Power Plant, Union Electric Company of Missouri, St. Louis, operates at 950°F, Insulation Contractor: Armstrong Cork Company. 


More steam at less cost with K&M high pressure insulations 


Heat losses are kept to a minimum when K&M Insula- 
tions are used. Steam holds its temperature... users 
get the dollar savings that come from highly efficient 
conservation of heat. 


K&M “Featherweight’’® 859% Magnesia and K&M Hy- 
Temp Insulation last the life of the equipment they serve. 
They withstand moisture, vibration, and frequent tem- 
perature changes. Both are supplied in various sizes and 
thicknesses. When used together, these materials—with 
staggered joints—eliminate the heat loss that normally 
occurs in single-layer installations when expansion 
causes joints to open. These insulations are widely used 
—in power stations, hospitals, steamships, food process- 
ing plants—wherever and whenever exacting steam 
temperature control is a must. 


Efficiency to 1900°F. K&M Hy-Temp Insulation is used 
on applications where temperatures rise to 1900°F. 
It's made of diatomaceous silica combined with heat- 


resistant mineral fillers and asbestos fiber. Usually, it’s 
applied in combination with K&M “Featherweight” 
85%, Magnesia. 


Efficiency to 600°F. K&M “Featherweight” 85% 
Magnesia is used for effective insulation of piping and 
equipment with temperatures up to 600°F. 85%, of this 
material is composed of basic carbonate .. magnesia, 
the remainder of asbestos fiber. 


Efficiency to 450°F. K&M “Featherweight” Water- 
Resistant Magnesia Insulation is used on equipment 
with temperatures up to 450°F. It is especially effective 
where severe water exposure may damage insulation, or 
where high humidity and moisture are present. 


Don't delay—act today! When you save on heat losses, 
you save on operating expenses. For further informa- 
tion—and the name of your K&M distributor, who 
is an experienced applicator, write to Keasbey & 
Mattison Company. 


KEASBEY & MATTISON 


COMPANY «+ AMBLER « PENNSYLVANIA 


IN CANADA: ATLAS ASBESTOS COMPANY, LIMITED, MONTREAL, TORONTO, WINNIPEG AND VANCOUVER 
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It takes less than a quarter turn to 
open an Everlasting Valve wide or 
close it tight. That’s one of the many 
reasons why these time-proven valves 
are so popular wherever quick valve 
action is desired ... on equipment 
outlets, storage and measuring tanks, 
process lines, boiler blow-offs, spray 
lines, meter testing, etc. 


Write for Bulletin E160 describ- 
ing their many other important 
advantages and with full infor- 
mation on types, sizes, etc. 


EVERLASTING VALVE CO. 
45 FISK STREET, JERSEY CITY 5S, N. J. 


NUCLEAR PLANT 


__. Continued from page 112 


depends on processing of spent ele- 
ments. 

4. Waste disposal includes cost of 
preparing radioactive waste material for 
storage and burial. 

5. Operating and maintenance per- 
sonnel include men for: reactor plant, 
coolant systems, steam-electric plant, 
health - physics section, maintenance 
shops, security guards. 

6. Expendable supplies for person- 
nel noted above. 

Potential income from a nuclear 
power plant includes sale of: (1) elec- 
tric power (2) fissionable material. Ac- 
tual revenue depends on type of reactor 
plant. Table 3 shows two ways of esti- 
mating plant revenue. 

There is the possibility that various 
grades of fissionable material will bring 
different prices. For example, a so- 
called “weapons grade” plutonium 
could possibly bring a much higher 
price than a low-grade high-impurity 
fissionable material. 

Method A is more conservative than 
B, but we feel that eventually this will 
be the only realistic approach to de- 
termining economic feasibility of nu- 
clear power plants. 

Considering a nuclear plant with a 
breeder reactor we can estimate the 
fissionable material produced as fol- 
lows: 

Ke = Mw G BR x LF x OD 
where 

Kg = total kilograms of fissionable ma- 
terial produced per year 

Mw = reactor rating in mw 

G = total grams of fissionable matter 
consumed per mw-day; depends on fuel 
material, reactor type and power rating 
BR = breeding ratio; depends on re- 
actor type, reactor fuel, diluent, fertile 
material; expressed as total grams of 
fissionable material produced per gram 
of fissionable fuel consumed (burned 
up) 

LF = load factor expressed as a ratio 
of reactor load to reactor rating 

OD number of operating days per yr 

Heat-energy equivalent for fission- 
able material is found as follows: 

1. Based on Einstein’s mass-energy 
equation, one lb of mass equals 11.6 x 
10° kwhr of energy. 

2. When all the nuclei in the atoms 
of one |b of fissionable material, U-235, 
fission, about 0.001 lb of material con- 
verts to energy. 

3. Then 11.6 « 10° x 0.001 x 3413 
== 39.5 « 10° Btu per Ib U-235. 
Assuming one ton of coal has 24 x 10° 
Btu, then: 

39.5 « 109/24 « 10° = 1650 tons coal 
per lb of U-235 
That is, it takes 1650 tons of coal to 
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BaW TUBING UNIFORMITY — MULTIPLIED 1194 TIMES 


If you had this many tubes to roll in, there would be no delay if 


you used B&W tubes. 


For heat exchangers, for condensers, in fact for every pressure 
tubing application, you can rely on B&W tubing for uniform 


wall thickness, uniform ductility, tight joints, and low installa- 


tion cost. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Always specify B&W pressure tubing. It meets all dimensional 
and mechanical requirements, and is available, in all commercial 


sizes, in a wide range of carbon, alloy and stainless grades. 


nm 329P. 


Write for Technical Bulleti 
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Beaver Falls, Pa, and Milwaukee, Wis.; eg 
Seamless Tubing, Welded Stainless Stee! tubing 
Milwaukee, Wis.: Seamless Welding Fittings 
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WARREN-QUIMBY screw 


Public Service Electric 
and Gas Company 


a progress marches on and the installation of 
two of the world’s first 1100°F. steam turbines at the 
new Kearny Station of Public Service Electric and Gas 
Company in New Jersey, marks another important ad- 
vancement. Two 145,000 kw. reheat units have initial 
temperature of 1100°F., pressure of 2350 psig, and reheat 
temperature of 1050°F. Utilizing these advanced steam 
conditions results in definitely lower generating costs. 


Three Warren-Quimby Gear-in-Head, Vertical Screw 
Pumps were selected for fuel oil service in connection with 
this important installation. These pumps are of cast steel 
with center bearing, and handle Bunker ‘‘C”’ fuel oil at an 
operating temperature of 125 to 135°F.; viscosity 1500 to 
2500 S.S. U.; capacity, 180 g.p.m.; 1150 r.p.m.; suction 
pressure, 20” Hg. lift; discharge pressure 775 psig. 


Keep in step with progress . . . specify: 


NUCLEAR PLANT 


Continued from page 214 


equal the heat produced by one lb of 
U-235. 

To measure heat energy in dollars, 
let’s assume heat is worth 40c per mil- 
lion Btu, then 39.5 « 10® x 0.4/10® = 
$15,860 per lb U-235 = about $34.80 
per gram of U-235. 

Electric energy produced and avail- 
able for sale depends on: reactor rat- 
ing, station auxiliary-power need, net 
station thermal efficiency, plant load 
factor. Annual output can be esti- 
mated as: 

Kwhr = net kw rating x 8760 x 

% load factor/100 

Net kw rating = reactor power, kw 
net station thermal efficiency, %/100 

Next in the series will cover heat 
transfer in reactors and coolant systems, 
in a forthcoming issue. 


More ARGUMENTS 


hee Begins on page 146 


The inspector who had previously ap- 
proved it would take a dim view of the 
proceeding. 

Brickwork erosion at the fire line is 
quite common. It should not be neces- 
sary to renew the entire lining if it is 
in good condition otherwise, provided 
the eroded section can be removed with- 
out collapsing the entire wall. 

A 250-hp boiler is probably lined with 
“first-quality” firebrick. I would sug- 
gest using “super-duty” firebrick for 
four or five courses around the fire line. 
An even simpler repair is to cut out the 
eroded section, preferably in a dovetail 
form to insure a strong bond. Fill with 
a good plastic refractory pounded in 
with a steel or wooden mallet. The re- 
fractory fills every void. Such patches 
often outlast the original firebrick. 

W J Sremerr 

Fresh Meadows, N. Y. 


Two 3400-kw, 4160-v duel-fuel genera- 
tors, built by Electric Machinery Mfg Co, 
have been put into operation at the Great 
Bend, Kansas plant of Central Kansas Elec- 
trie Corp, Inc. This boosts plant generating 
capacity to 10,520 kw, all installed since 
1947. Engines, used to drive these genera- 
tors, are 9 cylinder, 21% x 27%-in., 257 
rpm, 2-cycle units. They were built by 
Baldwin-Lima-Hamilton Corp. 


New motion picture, in full color with 
sound, is entitled “Nothing but the best” 
and is available on loan from Air Reduction 
Sales Co, 60 E 42nd St, New York 17, N. Y. 
The film tells the story of the company’s 
tungsten inert-gas arewelding process. Run- 
ning time is 20 minutes. 
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there is a difference 
in pipe tools! 


Good pipe tools mean 
longer service life and 
greater satisfaction on 
every job, Toledo uncon- 
ditionally guarantees 
every pipe wrench it 
makes... your assurance 
of maximum service at 
lowest cost. 

Single spring action gives 
quicker, easier setting on 
pipe surfaces. Replaceable 
jaws in every size from 
6” to 48”. Your supplier 
knows and stocks “Poledo 
pipe wrenches, pipe cutters, 
pipe threaders and power 
machines. Next time 

try Toledo. 


THE TOLEDO 
PIPE THREADING MACHINE 
COMPANY 


Prt THREADIR 


More FREE BULLETINS 


_. Begins on page 173 


16 Transtormers. An &8-page reprint, 
“Performance characteristics of 
150 C rise dry-type transformers,” dis- 
cusses new insulation methods and 
materials. Bulletin 618246. Allis-Chal- 
mers Mfg Co, Milwaukee 1, Wisconsin. 


SAFETY AND MAINTENANCE 


1 Protective helmets for industrial 

workers, miners and fire-fighters. 
Photos and descriptions in 16-page bul- 
letin 0600-3. Mine Safety Co, 
201 N Braddock Ave, Pittsburgh 8, Pa. 


18 Grating, stair treads, open steel 

floor armor, vessel liners, bridge 
decking and drain grates are described 
in 16-page data and specification man- 
val. Klemp Metal Grating Corp, 6605 
8 Melvina Ave, Chicago 38, Illinois. 


1 Fleer care. Illustrated &-page 

bulletin contains data on scrub- 
bing machines, industrial vacuum 
cleaners, rug and upholstery cleaning 
equipment, furnace cleaning units, 
sanding machines, waxes, sealers and 
preservers, Multi-Clean Products Ine, 
2277 Ford Pkwy, St Paul 1, Minn 


20 fienred head wrench is designed 
for jobs requiring rotary force 
settings over 200-ft Ibs. Photos, appli- 
cations, specs In 4-page bulletin. Bon- 
ney Forge & Tool Works, Allentown, Pa. 


21 Lubriention wall chart gives rec- 

ommendations for maintenance of 
hydraulle systems, spindles, air com- 
pressors, reduction gears, electric mo- 
tor ind other general uses. E 
Houghton & Co, 303 W Lehigh Ave, 
Philadelphia 23, Pa 


22 Lubricants for fringe area lubri- 

cation at extreme bearing pres- 
sures, high, low and normal tempera- 
tures. Various types describe in 
bulletins 102 and 103. The Alpha Corp, 
65 Harvard Ave, Stamford, Conn, 


MATERIALS HANDLING 


23 Modern material handling is sub- 

ject of 32-page illustrated book- 
let. Covers untt-load principle, power 
requirements of industrial trucks, and 
characteristics of nickel-iron alkaline 
storage batteries. Edison Storage Bat- 
tery div, Thomas A Edison Inc, West 
Orange, N. J 


24 Industrial trucks and trailers are 
ilivetrated and described in 17- 
page bulletin 60-343, 
specs. The Colson Corp, 


Capacities and 
“lyria, Ohio 


25 Hydro-ejector for hydraulic ma- 
terials handling systems This 
jet pump is designed to pump a mixture 
of solids and water through a trans- 
porting pipeline. Illustrated 
data sheet Ea, The Allen-Sherman-Hoff 
Co, 259 FE Lancaster Ave, Wynnewood, 
Pennsylvania. 


MECHANICAL TRANSMISSION 


26 Fiexthble couplings. Illustrated &- 

page pocket-size selection guide 
eontains technical data, specs, applica- 
tion info on rubber-bronge bushed flex- 
ible couplings. Bulletin 57. Ajax Flex- 
ible Coupling Co Ine, Westfield, N. Y. 


2 Drive unit using Poly-V helt is 

subject of 36-page bulletin PV- 
200-A. Contains specs, engr data, selec- 
tion charts and photos, Browning 
Manufacturing Co, Maysville, Kentucky. 


METALS AND ALLOYS 


23 Steel forgings. I!lustrated 4-page 
bulletin describes operation of 
steel forging business integrated from 
electric steel! making to finished ma- 
chining. National Forge & Ordnance 
Co, Dept 100, Irvine, Warren Co, Pa. 


reprint, “A selection 
guide to corrosion-resistant cast 
alloy" defines various corrosion-resis- 
tant cast alloy grades and their general 
uses. Illustrated 10-page bulletin. Alloy 
Casting Institute, Mineola, N. Y. 


30 Cupro-nickel alleys. lLliustrated 
12-page reprint provides tabu- 


2 Technical 


+ non-skid surface + fireproof + versatile 
* economical + strong + durable 
* practically maintenance-free 
+ self-draining + self-ventilating 


RIGHT 


WHERE IT COUNTS! 


Flooring » Walkways + Cat- 
walks + Balconies + Stair 
Treads « Fitted to specifica- 
tions around Turbines, Ma- 
chines, Pipes, Pillars, and 
other irregular shapes. 


Draingrates + Stairways - 
Cotwalks + Fire Escapes - 
Platforms +» Runways 


Pioneer Manufacturers of Riveted, 
Pressure-Locked and Welded Gratings 


IRVING SUBWAY . 
GRATING CO., INC... 


ESTABLISHED 1902 - 


OFFICES and PLANTS at 
5088 27th St., Long island City 1, N.Y. 
1888 10th St., Oakland 20, California 
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Pioneers in the development of Paper Power 
Cables, General Cable Engineering leadership and 
manufacturing skill is combined to provide a 
uniformly high quality product. Conductors are 
made to finest possible tolerances, insulations are 
thoroughly tested and inspected before and after 
assembly — in fact, every step of manufacture is 
under the most rigid quality control. 


The biggest producer, General Cable also makes the 
widest range of types. For example: solid, low pres- 
sure gas-filled, low pressure oil-filled, high pressure 
oil-filled (pipe type), high pressure gas-filled 
(pipe-type), and high pressure oil or gas-filled 
(self-contained). 


Available in widest range of conductors: Compack 
Round, Concentric, Compack Sector, Annular Con- 
centric, Compack Segmental, Hollow Core. 


Made in largest variety of finishes: Jute, Duck 
Tape, Reinforced Neoprene, Synthetic Plastics, 
Flat Steel Tape or Steel Wire Armor. 


The forementioned represent but a few of the wide 
range of types manufactured by General Cable... 
plus other types made to customer specifications. 


Next time you’re talking Paper Power Cable... 
or any type of electrical wire and cable, call in 
your friendly General Cable Representative... 
there’s one near you. 


GENERAL CABLE 


CORPORATION 


GENERAL CABLE CORPORATION 
Executive Offices: 420 Lexington Ave., New York 17, N.Y. 


SALES OFFICES: Atlanta « Baltimore * Boston ¢ Buffalo 
Chicago ¢ Cincinnati Cleveland Dallas Denver ¢ Detroit 


PLECTHICAL 
WIRE AL Erie (Pa.) Greensboro (N. C.) Houston Indianapolis 
Kansas City Lincoln (Neb.) Los Angeles © Memphis 
Milwaukee « Minneapolis « New Haven « Newark (N, J.) 

New York Pitteburgh ¢ Portland 


Richmond (Va.) Rochester (N.Y.) Rome Y.) 
St. Louis San Francisco Seattle Springfield (i) 
Syracuse Tampa ¢ Tulsa Washington, Cc, 

BARE, WEATHERPROOF, INSULATED WIRES and 

CABLES FOR EVERY ELECTRICAL PURPOSE 
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balanced design 


Layne & Bowler engineers have 
designed the Verti-Line Turbine Pump 
i’ to strike a balance between first cost 
and operating cost—to give the owner 
most for his pumping dollar for 
years and years. 


balanced efficiency 


With a Verti-Line, you get sustained, 
high wire-to-water efficiency, plus 
wide efficiency spread for “off-peak” 
conditions . . . Efficiency which results 
from sound engineering and the 
highest possible standards of 
manufacturing quality control. 


balanced operation 


Better design and higher sustained 
efficiency combine to provide 
trouble-free performance and 
reasonable power costs far longer than 
conventional pumping equipment. 


More than 100,000 satisfied 
vertical turbine pump users 
agree there’s no pump like 
\Verti-Line for low first cost, 
economical] operation and 
\, negligible maintenance. 


um 


all industry 
Whatever your pump 
needs, investigate 
Verti-Line Pumps, 
before you buy. 


Send for your free copy 
of our new booklet, 
“Pumps for Sale.” 

Ask for Bulletin 9-65 


for the city 


Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 
general offices and main plant 
2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 


More FREE BULLETINS 


lated data on performance in specific 
service in various industrial fluids. The 
International Nickel Co, Inc, 67 Wall 
St, New York &, New York. 


METERS AND INSTRUMENTS 


31 Side indlieator meters have initial 

accuracy of +2% of full scale de- 
flection on de and +5% on ac. Two-page 
data sheet gives description and specs. 
International Instruments Inc, Box 
2954, New Haven 15, Connecticut. 


32 Vibrating reed tachometers for 

portable use or stationary mount- 
ing. Photos and specs in 8-page bulle- 
tin 770. Herman H Sticht Co, Ine, 27 
Park Pl, New York, New York. 


* Kleetrie tachometers for continu- 

ous-duty operation. 20-page bul- 
letin 540 contains data on 10 magneto 
types with accessories for connecting 
magnetos to drive source. #xRequest 
direct on company letterhead. Electric 
Tachometer Corp, 2220 Vine St, Phila- 
deiphia 3, Pa. 


33 Smoke density indieater and 

alarm. Specs, photos, dimensions 
in 2-page bulletin E-103. Reliance In- 
strument Manufacturing Corp, 190 Glen 
Cove Ave, Glen Cove, L. L, New York. 


34 Liquid level gages for indicating, 
recording, controlling and tele- 
metering are described in illustrated 
26-page bulletin L701. The Bristol Com- 
pany, Waterbury 20, Connecticut. 


PIPING, VALVES, FITTINGS 
AND SPECIALTIES 


35 Insulated piping systems for un- 

derground or overhead use. Pho- 
tos, specs, drawings, applications, 
connections, accessories in 24-page bul- 
55-1. Rie-wiL, Ine, Barberton, 


36 Automatic expansion valves vip 
nominal capacity of % to 1% 
tons. Schematic views, engr data, ap- 
lications, full specs in Spare bulletin 
2210. A-P Controls Corp, 2450 N 32nd 
St, Milwaukee 45, Wisconsin. 


3 Bronze valves. Illustrated 8-page 
bulletin B255 covers 65 different 
types of valves including gate, angle, 
globe, check, needle point, relief, and 
others. Milwaukee Valve Co, 2375 8S 
Burrell St, Milwaukee 7, Wisconsin. 


38 Stenm traps for pressures to 600 
psi and temperatures to 950 F. 
Specs, capacities in flustrated 4-page 
bulletin 255-A. Sarco Co, Ine, Dept P, 
Empire State Bldg, New York 1 


39 Welded fittings for every piping 
service is subject of fully illus- 
trated 38-page bulletin W-4. Contains 
data on typical installations, installa- 
tion procedure, full specs. Bonney 
Forge & Tool Works, llentown, Pa. 


40 Flexible metal hose. Application 
data, specs, couplings, selection 
info In 12 page illustrated bulletin 147. 
Flexonics Corp, 1301 S 3rd Ave, May- 
wood, Tllinols. 


41 Protective closures for threaded 

arts, pipe and tubing ends. 
Available sizes, specs of rubber and 
plastic caps and plugs in illustrated 4- 
page bulletin 55-1. Ray A Scharer & 
Co, 3000 BE Grand Bivd, Detroit 2, Mich. 


PRIME MOVERS AND ACCESSORIES 


42 turbines. Lllustrated 
22-page bulletin 1001 describes 
types of units and associated equipment 
that have been bullt for hydro projects. 
Contains approximate equations used as 
a guide in preliminary selection of tur- 
bine speeds and sizes. Baldwin-Lima- 
Hamilton Corp, Philadelphia 42, Pa. 


43 Diese! engines, sizes 375 to 1000 

hp, are described in illustrated 
20-page bulletin 10046 Photos, cuta 
ways and specs. Ingersoll-Rand Co, 11 
Broadway, New York 4, N. Y. 


* Turbine generator sets are sub- 
ject of 36-page bulletin. Contains 
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HALL LABORATORIES, INC.—A SUBSIDIARY OF 


HAGAN CORPORATION, 


PITTSBURGH, PENNSYLVANIA 


Hall Industrial Water Report 


VOLUME 


JUNE 1955 


NUMBER 3 


It Takes a Lot of Water Conditioning 
To Manufacture Textiles 


Wizardry in the research laboratories has created a new world of 
fabrics, but the finished cloth is still a product of the operating en- 
gineers’ know-how. And they have to use water to put their know-how 
to work. A ton of rayon, for example, requires about 830 tons of water 
in its manufacture, while about 160 tons of water are needed to produce 


one ton of finished wool cloth. 


That’s why Hall Laboratories, as water engineering consultant, 
plays such a vital role in the manufacture of textiles. 


High Water, Low Water 


Variable flow in the river supply 
helped show the need for competent 
water management in a southern 
acetate rayon plant. 

During one spring flood, plant 
operators battled for 48 hours to 
keep excessive solids down in the 
high-pressure boilers. Turbidity, 
silica and suspended material in the 
softener effluent kept climbing in 
spite of increased chemical feed and 
boiler water silica concentration rose 
to high levels in spite of higher 
blowdown. 

At the height of the flood, the 
utilities engineer secured water sam- 
ples throughout the system for study 
by Hall. Dissolved silica in the 
flood water was found to be low, 
but much of the suspended material 
was quartz. Analysis of the other 
samples showed that more and more 
of this crystalline silica had dis- 
solved as the temperature and pH 
of the water increased in the softener 
and boilers. 

With the help of Hall field engi- 
neer W. J. Reese plant personnel 
improved softener operation and set 
up procedures which would enable 
them to better handle the next flood. 

Six months after the flood came a 
drought and a new problem. Be- 
cause of the high solids dissolved in 
the river water, boiler water con- 
centrations quickly became high 
enough to cause carryover. Working 
with the plant personnel, Reese was 
able to bring operations back to 
normal. 


through the water cycle guards 
against future critical periods. 


Water Detectives Reduce 
Problem to Grease Spot 


Rejection of cloth, valued by the 
manufacturer at $75.00 a yard, repre- 
sented a serious loss to a woolen 
mill in the Great Lakes area. Brown 
stains were spotting the cloth in the 
last step of the finishing process 
where the wool was rolled on a per- 
forated drum through which hot 
water was circulated to “crab’’ or 
set the fibers of the material. 

Because the staining was first be- 
lieved to be iron carried into the hot 
water lines by iron-fixing bacteria 
originating in the well water, the 
plant was considering the expendi- 
ture of several thousand dollars for 
the installation of equipment at each 
of three wells to kill off the “‘bugs.”’ 
When Hall staff engineer H. A. 
Reda was called in to investigate 
the problem, he enlisted the aid of 
E. T. Laurin, Hall headquarters ex. 
pert on textiles and textile process- 
ing. The combined work of Reda 
at the plant and Laurin in his lab 
brought out the fact that the “iron 
deposits” on the cloth were not 
iron at all but wool grease. This was 
being loosened from the cloth itself 
by the heat of the recirculated process 
water and was then redeposited even 
though the recirculated hot water 
passed through filter cloth. After 


Now more precise control all | the condition was recognized, more 


| 


frequent changing of filter cloth 
minimized the difficulty. 

In the course of the investigation, 
Reda uncovered other conditions 
which could lead to trouble. Recom- 
mendations were made to control 
corrosion in the softened hot water 
system with Calgon® and to set up 
proper water conditions in the boilers. 


Textile manufacturing today de- 
mands the services of many spe- 
cialists. The remarkable textiles 
available now would be non-existent 
without expert control of each pro- 
duction step. Hall Laboratories has 
kept pace with each development in 
textile technology, so that the in- 
dustry could have full control of its 
most important raw material . . . 
water. 


Supercritical Conditions 
Pose New Problems 


Will there be new problems when 
water is used in the supercritical 
range for generation of power at 
5000 psi and 1200 F? In a paper 
presented on April 4 at the Diamond 
Jubilee Mechanical Engineering 
Conference of the American Society 
of Mechanical Engineers, Dr. Everett 
P. Partridge, Director of Hall Labo- 
ratories, Inc., points out what may 
happen as a result of the increased 
solvent power of water as pressure 
and temperature go up. A limited 
number of multilith preprints are 
available on request. 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers’’ to 
industrial water problems, For in- 
formation, write, wire or call Hall 
Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


Water is your industry's most im- 
portant raw material. Use it wisely. 


(Advertisement) 
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steam 


Safeguard your eyes from scalding steam 
and flying glass. Watch your water level 
safely through SONDERGLASS, the safe 
gauge glass. Virtually two tubes in One 
. + « the outer hardened to resist cold 
drafts and erosion . . . the inner to 
withstand great heat. 

Sonderglass has been di ipped into 450°F 
oil and repeatedly plunged into cold water 
without spalling or cracking. 

Today, equip your boilers with the safe 
glass — and enjoy the 
ow of knowing that you have the 


THE SAFE GAUGE GLASS 


REFLECTING 


NEW PRESSURIZED SPRAGRIP 
First Effective Treatment for V Belts 


Spragrip is an entirely new development and unlike any 
other belt dressing you have ever used. It is a permanent 
type dressing that gives an immediate power boost and 
will not lose its grip due to aging, oxidizing, glazing or 
drying out on the belt. Treat your V, flat, round, leather, 
rubber or fabric belts the easy way. Just press the button 
on the modern pressurized can of Spragrip and safely spray 
hard-to-reach sheaves and belts with this power boosting 
formula. The same formula is packaged in spout applicator 
cans under the trade name Belt-Flo. Money back guaran 
tee. Write the A. W. Chesterton Co., Everett 49, Mass. for 
full information. 


More FREE BULLETINS 


Begins on page 173 


full descriptions and transparent sec- 
tional views. #®Request direct on com- 
pany letterhead. AEG Allgemeine Elek- 
tricitats-Gesellschaft, Berlin, Germany 


WATER TREATMENT 


44 Waste treatment equipment for 

industrial and municipal applica- 
tions. Illustrated 4-page bulletin WC- 
117 covers basic types of equipment 
avallable for treatment and typical 
installations. Graver Water Condition- 
ing Co, 216 W 14th St, New York 
New York 


45 Acidizing service for water wells 
is subject of illustrated 4-page 
bulletin 754. Case histories, methods, 
advantages. Dowell Inc, Tulsa, Okla 


Technical reprint entitied “The 
status of demineralizing in to- 
day's plants.” Includes cost and per- 
formance curves for present day sys- 
tems. Graver Water Conditioning Co, 
216 W 14th St, New York 11, New York. 


WELDING 


47 Stud welding standardized spec! 

fications Sixteen-page pocket- 

size bulletin covers ordering and ener 

12 most commonly used studs 

. of uses and equipment 

KSM Products Ine (Stud Welding div), 
Merchantville 8, N. J. 


48 Croley eleetrodes, Welding char- 

actéristics, applications, AWS and 
ASTM specs in detailed 19-page report 
Champion Rivet Co, Harvard & F 108th 
St, Cleveland, Ohio 


4 Technical reprint “Iron power 
electrodes and their application,” 
Lincoln Electric Co, Cleveland 17, Ohio 


MISCELLANEOUS 


50 Centrifugal pumps from \% to 75 

hp sizes for delivery of 5 to 2800 
Illustrated 24-page bulletin 7093-F 
covers entire line of close-coupled 
Motorpumps. Cutaways, features, specs, 
typical applications. Ingersoll-Rand Co, 
11 Broadway, New York 4, New York. 


51 Air eylinders——200 psi units from 

1% to 14 tn. bores in strokes up 
through 22 ft—and 17 standard mount- 
ing styles, are described in illustrated 
8-page bulletin A-105K Miller Fluld 
Power Co, 2040 8 Hawthorne Ave, Me! 
rose Park, 


52 Heat exchanger and condenser 
tubes. A_ typical specification, 
ASTM A-214, covering this grade of 
tubing is broken down to show how it 
is processed to meet each requirement 
In the specification. Illustrated 12-page 
bulletin HEC-1. Republic Steel Corp, 
Stee! & Tubes div, 224 EF 131st St, Cleve- 
land 8, Ohio. 


Belgian mining concern of Union Miniere 
du Haut Katanga is the first company out- 
side of the U.S. to join the Atomic Indus- 
trial Forum, Inc. The company operates 
the famed Shinkelobwe uranium mine in 
the Belgian Congo. 


New hydroelectric plant generating 52,- 
000 kwhr has gone into operation at the 
Tepaleatepec basin in west central Mexico. 
It will provide critically needed power in 
important industrial centers such as Guadal- 
ajara, Mexico's second largest city. 


Salt River Power District in central Ari- 
vona has purchased an 80-acre site for a 
new 100,000-kw steam power plant. Plans 
are to use 20 acres for the $13 million 
plant and add another 100,000-kw unit when 
demand arises. Work will begin in August. 
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why soot is no problem... 
with the 
Liungstrom’ 
Air 
Preheater 


Soot is no problem with the Ljungstrom. Clinging soot or slag is loosened by normal expan- 
sion and contraction of the preheater... and most of it is blown away by the high-velocity gas 
streams. What cremains is removed by superheated steam or compressed air, ae from oscil- 
lating soot blowers, while the Ljungstroms are in operation. 


What's more, moderate deposits on the Ljungstrom heating surface have reyes on pre- 
heating. For, with the Ljungstrom, heat need not pass through a film-coated wall — but is 
simply absorbed by a heating surface and released from the same surface. ‘ 


Get all the details on why the Ljungstrom is easier to clean and maintain, ., maintains” 
higher boiler efficiencies. They're in the new, 38-page reference manual, “Ljungstrom Air 
Preheaters.” Write for your free copy, today! 


Advantages of the Ljungstrom Air Preheater 

* Size for size, recovers more heat than any 
other type. 

© Reduces fuel consumption. Permits use of 
lower-grode fuels. increases boiler output 
ond reliability. 

* Eliminetes cold spots... keeps corrosion to 
minimum, 

* Easier, faster to clean and maintain. 

* Requires far less supporting steel and is 
quickly erected. 


The Air Preheater Corporation 60 4204 street, New York 17, 
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Open Drip Proof (shown), Totally 
Enclosed Fan Cooled, Totally En- 
closed Non-Ventilated, Single Phase, 
NEMA "C” Flange, Extended Shaft 


Pump Motors. 


How can BROOK build 
be tter electric motors 


that for 


Here’s How: 


Brook has warehouses and dis- 
tribution all over the world. 
Brook builds «. ¢. motors ex- 
clusively. As one of the oldest 
and largest motor manufactur- 
ers, Brook's production “know 
how” and volume result in 
motors built for «a maximum 
service life at a lower cost. 


Get the facts— 
vil send for brochure! 


1 H.P. to 
350 H.-P. 


FAST DELIVERY OF ALL POPULAR MODELS: 


Brook Motors are available from warehouses at Chicago; Miami, 


Fla.; Jersey City, N. J; 
Seattle; Salt Lake City; 


distributing points. 


BROOK MOTOR CORPORATION 


3543 W. Peterson Ave., 


ENCO 


Fuel Oil 4 
Pumping» 
and Heating 
Systems 


“ENGINEER 


WEST STRER 


Houston; Los Angeles; San Francisco; 
Savannah, Georgia; and other major 


MOTOR 


Chicago 45, Ill. 


For heavy bunker oil or light furnace 
oll. ..100 to 10,000 gallons per hour 


Enco systems employ one, two or more pumps and 

heaters, interconnected so that full capacity is 

possible with any combination of pumps and heaters. 

Flexibility of design permits the use of any 

combination of rotary pumps, with motor or 

turbine drive, or piston type steam pumps. Any 

part may be cut out of operation for inspection or 

cleaning, without shutting down, where two or more 
pumps and heaters are 
included in the unit system. 


Heaters are insulated and 
jacketed with removable 
heads at both ends for 
cleaning without breaking 
any piping connections or 
removing any tube bundles. 


Full automatic oil pressure 
and temperature control, with 
relief valves for each pump 
and heater. Permits delivery 
of oil with safety, and at 
proper temperature and pressure for efficient burning. 


Each unit is built to order and delivered ready to place 
on foundation and for connection to the station piping. 


Write for Bulletin OB-53 describing Enco Gas and 
Oil Burners; and Pumping and Heating Equipment. 


More TECHNICAL BRIEFS 


Begins on page 160 


plant were examined to check calculated 
service creep rates, assess creep damage, 
and to compare long-time performance 
predictions based on short-time labora- 
tory data. 

Remarkable correlation was observed 
between calculated service creep rates 
and those established by subsequent lab- 
oratory creep testing. Full agreement 
with average values used by the Sub- 
group on Allowable Stresses for Ferrous 
Materials of the ASME Boiler Code 
Committee in setting allowable stresses 
for this material was established for 
both creep and stress-rupture properties. 


ASME paper no. 54-A-73. 


Effect of a globe valve in approach 
piping on orifice meter accuracy. By 
J W Murdock, C J Faltz and C Gregory, 
Jr, U.S. Naval Boiler and Turbine 
Laboratory. 

The change of indicated flow rate 
due to a globe valve placed six diame- 
ters before an orifice is 2%, or less, for 
orifice ratios less than 0.75. For greater 
ratios, spread of data with or without 
the valve in the line is of such magni- 
tude that valve disturbance cannot be 
distinguished from reproducibility, and 
no conclusions can be drawn from the 
data. 

Exact location of the point of no in- 
terference is difficult to ascertain. Gen- 
eral agreement of data was obtained be- 
tween the comparative and weighed 
tests. Neither use of steam or water, nor 
location of pressure differential taps at 
the flange or radius positions showed 
any significant influence on results ob- 
tained. The effect of globe-valve throt- 
thing down to 20% relative opening was 
negligible. Curves are presented for 
estimating probable error of an instal- 
lation. ASME paper no. 54-A-122. 


Pressure vessels 


The design of vertical pressure vessels 
subjected to applied forces. By E O 
Bergman, C F Braun & Company. 

Pressure-vessel codes do.not give de- 
sign methods except for relatively sim- 
ple case of cylindrical shells with 
standard-type heads and openings under 
uniform pressure. The designer must 
apply engineering principles when he 
deals with more complicated structures 
and loading systems. 

This paper discusses some design 
principles not covered in the codes. It 
deals with vessels subjected to various 
applied forces acting in combination 
with internal or external pressure. Ves- 
sels considered are limited to those with 
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OUTLINE OF 


In this multiple retort stoker fired boiler caystoLon engineered and 
prescribed refractories provide complete air-cooled wall coverage, be- 
sides safeguarding the water tube bridge wall. A good example of how 
CRYSTOLON shapes may be adapted and combined for applications in 


many different boiler designs. 


for maximum 
protection at vital points 


CRYSTOLON* refractory shapes bring important 
advantages to a wide range of boiler types 


Due to careful bond selection, 
CRYSTOLON refractory products have a 
much higher useful temperature 
range than conventional refractories, 
with greater resistance to slag pene- 
‘tration and fly-ash accumulation. 
With this high refractoriness they 
combine exceptional hot strength, 
thermal conductivity and resistance 
to spalling and abrasion, These valu- 
able properties show how expertly 
they are engineered to assure maxi- 
mum protection against chemical and 
mechanical attacks by different types 


of fuels — and why they are prescribed 
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for more efficient, lower cost boiler op- 
eration on a wide variety of applica- 
tions, 


This booklet tells you 


how Norton engineered and pre- 
scribed refractories may provide the 
Fy’s you need for better, more eco- 
nomical boiler performance. For your 
copy of Refractories for Heat and 
Power, write to Norton Company, 
445 New Bond Street, Worcester 6, 
Mass. Canadian A. P. 
Green Fire Brick Co. Ltd., Toronto, 


REFRACTORIES 
Engineered... ty... Prescribed 


Mllaking better products... 
to make your products better 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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WHEN THE WORKERS ARE AWAY 
MAINTENANCE WILL PAY 


. ++ Vacation Time is Electrical Testing Time 


The practice of plant shutdowns for employee vacations is made-to-order 
for good preventive and productive maintenance work on mechanical and 
electrical equipment. The James G. Biddle Company has devoted years of 
study and considerable resources to the preparation of educational material 
to help electrical men practice preventive maintenance, 


MEG-TYPE mE 
INSULATION” 
TESTER 


Mi 

ng 


FILE “21” WILL HELP YOU 


It ineludes the following bulletins written by practical elec- 
trical men for your understanding and guidance. If you 
don't have File “21” up to date, we invite your request. 
File 21 will be mailed promptly at no obligation. 


Bulletin 21P8— Story of Electrical Insulation Resistance” 

(} Bulletin 21P9—"Maintenance of Industrial Electrical Equipment” 

Bulletin 21P10—"'Cut Electrical Breakdowns” 

) Bulletin 21P11—""Getting the Most From Insulation Resistance 
Measurements” 

Bulletin 21P12—"'Preventive Maintenance of Electrical Equipment” 

() Bulletin 21P16—""Motor Maintenance with a Check Chart for Alternating- 


and Direct-Current Motors” 


Yow can tell from Megger Insulation Tester readings if insulation is going bad before 
it breaks down. Periodic readings provide the means for keeping yeur finger on the 
pulse of your electrical equipment. Saves time and repair bills. 


JAMES G. BIDDLE CoO. 


ELECTRICAL TESTING 


| James G. Biddle Co. | 
1316 Arch St., Phila. 7, Pa. 


INSTRUMENTS 
Gentlemen, | 
] Please send me: | 
INSTRUMENTS | 
LABORATORY & SCIENTIFIC 
EQUIPMENT 
1316 ARCH STREET, PHILADELPHIA 7, PA. Si i 
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cylindrical shells with the longitudinal 
axis vertical, 

External loads applied to vertical 
pressure vessels produce axial loading 
and bending moments on the vessel. 
These result in axial tensions and com- 
pressions in the shell, that must be com- 
bined with effects of the pressure load- 
ing to give total longitudinal stress act- 
ing in the shell. 

The design method to be used depends 
on whether the longitudinal stress in the 
shell is tension or compression, and on 
whether the vessel is subjected to in- 
ternal or external pressure. ASME 
paper no, 54-A-104, 


Procedure used for selecting stress 
values for the ASME Unfired Pressure- 
Vessel Code. VM I) Higgins, Stamford, 
Connecticut. 

Design and construction of pressure 
vessels requires safe maximum allow- 
able stress values on which to base their 
design and determine required thick- 
ness of the pressure-containing parts. 

The ASME Boiler and Pressure Ves- 
sel Code, Section VIII covering Unfired 
Presevre Vessels, contains rules for the 
design and construction of pressure-con- 
taining equipment. For use in design of 
such equipment, this Section of the Code 
contains tables of maximum allowable 
stress values in tension. 

The paper discusses the basis for es- 
tablishing stress values, source of in- 
formation on mechanical properties and 
establishing the stress values. ASME 
paper no, 54-A-164., 


Internal-combustion 
engines 


Method of scavenging anaiysis for 2- 
cycle diesel cylinders. By W H Percival, 
General Motors Corporation. 

In attempting to improve an engine 
design, if one were to select a new port 
angle that gave maximum synthetic 
scavening efficiency without changing 
any other variable, the result might be 
(1) a higher pressure drop and there- 
fore a lower scavenging ratio (2) more 
heat loss during compression due to the 
effect of swirl on heat transfer, and (3) 
poor fuel and air mixing resulting in 
increased smoke and fuel consumption. 

These possibilities emphasize need of 
the engine builder to keep in view the 
entire engine design when attempting to 
improve scavenging efficiency, whether 
by increasing scavenging ratio or by 
changing port configuration. 

Changing the port angle uniformly 
and in one plane is not by any means 
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IMPROVED 
DESIGN 


THROUGH 20,000 SQ. FT. E.D.R. 


SINGLE AND DUPLEX UNITS—RATINGS THROUGH 20,000 SQ. FT. E.D.R. 


© HOFFMAN FAMOUS JET VACUUM PRODUCER ® CUTS OPERATING TIME AND 
ASSURES GREATER EFFICIENCY—LOW UPKEEP. POWER BILLS APPROXIMATELY 1/2. 


© ENGINEERED TO REMOVE UP TO 300% OF RATED 
CAPACITIES OF AIR AT START OF HEATING CYCLE. 


® SHORTER WARM-UP PERIOD MEANS ECONOMIES. 


COMPLETE LINE OF HEATING PUMPS 


VACUUM PUMPS THROUGH 100,000 SQ. FT. E.D.R. including units individually 
sized with separately controlled vacuum and condensate pumps for specific application. 


CONDENSATION PUMPS THROUGH 150,000 SQ. FT. E.D.R. Watchman Pump— 
a small compact unit for systems through 8,000 Sq. Ft. E.D.R. and 20# pressure. 


CAST IRON RECEIVERS ON ALL HOFFMAN PUMPS. 
HOFFMAN Steam Specialties—Hot Water Specialties— Radiation Controls—Blake Plumbing and Drainage Products. 


HOFFMAN SPECIALTY MFG. CORP. 
1700 West 10th Street Indianapolis 7, indiann 
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DEMINERALIZER 
EFFICIENCY 


ION EXCHANGE 
RESINS 


like the one shown in model form above, are most impres- 
e achievements. Unseen, yet vital, are the materials for which 
the whole plant is designed: the ion exchange materials used. 


In this demineralizer, as in many other installations, Nalcite 


B ie theo and operating a giant demineralization plant, 


lon Exchange Resins do the job efficiently ... with both high 
capacity performance and outstanding resistance to attrition 
losses. 


Whether your demineralization needs call for a pint an hour or 
thousands of gallons per minute—make sure the chemicals that 
do the job are Nalcite lon Exchange Resins. 


Technical data on Nalcite 
Ion Exchangers are yours 
for the asking. Write for 
this valuable informa- 
tion today. 


The model grows up. Section of 
demineralizer plant modeled 
ebove—one of world’s largest 
—shewing some of automatic 

control features. 


6222 West 66th Ploce 
In Canada: Alehem Limited, Burlington, 
“Reg. Trademark of The Dow Chemical Company. 


When you use Nalcite resins, you take 
advantage of Naico's long and broad 
experience in water and process 
technology. 


More TECHNICAL BRIEFS 


Begins on page 160 


the only solution. For example, several 
commercial uniflow-engine designs show 
unsymmetrical port configurations. Com- 
pound angles, multiple rows of holes 
and special deflectors are some other 
possibilities under study. In addition 
to scavenging the cylinder efficiently, it 
is obviously desirable to strive for as 
much port area and exhaust-valve area 
as possible and for a maximum flow 
coefficient. SAE paper no. 397. 


Engine cranking at arctic temperatures. 
By W E Meyer and J J DeCarolis, The 
Pennsylvania State University, and R L 
Stanley, Diesel Engine Manufacturers 
Association. 

To start an engine it must be cranked 
fast enough to (1) produce a combus- 
tible mixture in the combustion cham- 
bers (2) develop enough energy to fire 
the mixture (heat of compression), and 
(3) enable the engine to develop enough 
power to continue to fire. Whether or 
not an engine can be cranked at suffi- 
cient speed depends on (1) cranking 
power available, and (2) resistance to 
cranking offered by the engine. 

For any given engine the resistance 
to cranking depends largely on the oil 
viscosity at cranking temperature. This 
suggests using an extremely low-viscos- 
ity oil. But since the same oil must 
provide adequate lubrication at normal 
engine operating temperatures, min- 
mimum viscosity is dictated by the high- 
est atmospheric temperature that might 
be encountered during an arctic winter. 
The military has established this vis- 
cosity as 5.75 centistokes at 210 F. 

Since this arctic oil became available, 
field and laboratory tests show that at 
elevated temperatures oil consumption 
remains within acceptable limits and 
that no excessive engine wear- occurs. 
This paper discusses various aspects of 
the cranking problem investigated dur- 
ing a series of tests with this oil. SAE 
paper no. T25, 


Feedwater treatment 


Is chemisiry in the power plant an exact 
science? By Frank Neat, Consolidated 
Gas Electric Light & Power Company 
of Baltimore. 

All too often, those not versed in arts 
of chemistry listen to chemical papers 
and take as gospel most of the contents. 
Then, when those who discuss contents 
of the paper disagree, there is wonder 
that disagreement could exist over such 
a simple subject. It is the intent of this 
paper to show why there is disagree- 
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EASY TO 
SERVICE... 


a plus value of ASHCROFT 


DURAGAUGES 


Turn the knob on the back of the Maxisafe and the plate 
comes off, fully exposing the entire mechanism for fast 
and easy inspection, recalibration or adjustment, This 
time and money-saving feature is highly favored wher- 
ever Ashcroft Maxisafe Duragauges are in service, 


This Duragauge was named Mawzisafe because it has an 
integrally-cast wall to separate the dial from the move- 
ment and Bourdon Tube assembly — a solid wall of safety 
that protects the viewer if the tube ever ruptures, Cov- 
ering the back of the case is a double spring mounted 
safety release plate — a Teflon-coated plate tightly fitted 
on a rubber gasket and held in place by a knurled knob. 
Less than 0.5 psi pressure created by a ruptured tube 
forces this cover open — vents the discharge safely to 
the rear. 


YOUR INDUSTRIAL SUPPLY 


DISTRIBUTOR has complete The Maxisafe is available in 442”, 6” and 8%” dial sizes. 
Seb oa eon You can have a choice of standard Ashcroft Duragauge 
can depend on his know!- ‘pressure ranges, case designs (except Types 1179 and 


edge and experience to 1279), and mountings. Get the utmost in sustained accur- 


of the acy, durability, protection and convenient servicing. 


tion, He maintains local Specify Ashcroft Maxisafe Duragauges, 
stocks fo serve you prompt- 
ly and economically. 


MAXWELL 


A product of MANMING, MAXWELL & MOORE, INC. sreatroro, connecticur 


Bil 

Mi MAKERS OF ‘ASHCROFT’ GAUGES, ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ 
he VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX”’ 
sag ; AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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Spool-type Rectangular-type U-type 
Rubber Expansion Joint Rubber Expansion Joint Rubber Expansion Joint 


There’s a GARLOCK EXPANSION JOINT 
for your piping applications 


All-Tefion® Rubber Expansion Joint Expansion Joint for use on 
Expansion Joint with Teflon liner Haveg and Duriron piping 


¢ To stop vibration, flange breakage 


© To relieve stresses and strains 
in piping and equipment 


Garlock manufactures a complete line of expansion joints specifically 
designed to meet the requirements of different types of service. Rubber 
Expansion Joints are made in all pipe sizes from %4” to 72” for water, 
air, or exhaust steam. They are furnished in round, rectangular, tapered 
or offset; spool-type and U-type. 


All “Teflon” Joints or Rubber Joints with Teflon liner are made 
for chemical service; Neoprene Joints for oil service. Specially designed 
Rubber Expansion Joints are now available for use on piping and 
flanges made by Haveg Corp. and The Duriron Co., Inc. 


Write today for Expansion Joint Folder AD-137. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Seles Offices and Warehouses: Baltimore * Birmingham * Boston + Buffalo 
Chicago * Cincinnati * Cleveland * Denver * Detroit * Houston 
Los Toeskes * New Orleans * New York City * Palmyra (N.Y.) 
Philadelphia * Pittsburgh * Portland (Oregon) * Salt Lake City * San 
Francisco * St. Louls * Seattle * Spokane ¢ Tulsa. 


in Canede: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
*The Du Pont C y's Trad rk 


JARLOCK 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, RUBBER EXPANSION JOINTS 
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ment and why those versed in the art 
are entitled to disagree. 

The paper concerns itself only with 
handling and treating water, and steam 
produced from the water. Other features 
in which power-plant chemists are in- 
terested—combustion, lubrication, sur- 
face protection and corrosion—are not 
discussed, 

Items discussed include caustic em- 
brittlement, oxygen scavenging, pitting 
corrosion, ammonia in the system, al- 
kalinity, hide out and acid cleaning. 
ASME paper no. 55-S-38. 


Centralized control of boiler and feed- 
water chemical treatment at the Valley 
Steam Plant. By R C Alexander, W M 
Hague and Jack Korenthal, Dept of 
Water and Power, City of Los Angeles. 

This paper describes a sampling and 
testing arrangement and chemical treat- 
ment for two boiler feedwater systems 
in one central room. They effectively 
utilize modern automatic chemical con- 
trol and recording equipment. Central- 
ization of sampling, testing and chemi- 
cal-treatment facilities for station auxil- 
iary systems is also included. 

Based on operating experience at this 
installation, it is believed there is ample 
reason to recommend the method used 
for centralizing plant chemical activi- 
ties and place control in the hands of 
trained specialists instead of general 
plant operating personnel. APC paper; 
no number. 


Demineralization of boiler feed makeup 
for paper mills. By T J Judge and C L 
Davis, Jr, International Paper Co. 

Demineralization is fast hecoming the 
most preferred method of treatment of 
boiler makeup in power plants for the 
pulp and paper industry. Makeup in 
these plants approaches or exceeds 40% 
of the total steam flow. 

With the increase in boiler pressures 
and steam temperatures, water of lower 
solids concentration is needed for make- 
up, if blowdown is to be kept within 
economical limits. This paper discusses 
five demineralization plants for the pulp 
and paper industry. Advantages of the 
various systems are evaluated and spe- 
cific gains pointed out. APC paper; no 
number. 


Treatment of makeup water with a 
four-bed demineralizing plant. By Wm 
M Mayer, Central Power & Light Co, 
Corpus Christi, Texas. 

Unit No. 1 of Lon C Hill Station 
includes a 630,000 lb-per-hr steam gen- 
erator operating at 850 psig and 900 F 
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“Buffalo” Induced Draft Fan Installed in 1925 


WHERE LONG-WINDEDNESS 


The place where long-windedness 
is a prime virtue is in your boiler 
draft equipment. While the ever- 
lasting draft fan is yet to be in- 
vented, it is certainly true that the 
longer a fan can stand up under 
the beating of draft service, the 
more money you're saving. 


That's why we've always concen- 
trated on building long life into 
“Buffalo” Fans. Consider these “Q” 
Factor* features that explain the 
number of 30-year “Buffalo” Fans 
still on the job: 


e Heavy steel plate blade and 
housing construction to stand heat 
and erosion. 


e Low rotor scrubbing velocities, 
due to efficient modified backward 
curved blades, 


e Strong rotor with stiff center 
plate — massive hub. 


e Oversize alloy steel shafts with 
integral thrust collars. 


e Low bearing pressure and large 
oil reservoir. 


is a virtue! 


Quick-opening access doors 
and removable bolted, sectional 
housing. 


e Stable performance under 
widely varying load conditions. 


The “Buffalo” Draft Fan you buy 
today embodies the finest and lat- 
est features for long life, perform- 
ance and economical maintenance 
developed in our 78 years. It will 
pay you to write for Bulletin 3750 
today and get all the facts. 


Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPA 


488 BROADWAY 


BUFFALO, N.Y. 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


VENTILATING AI® CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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CLEVELAND 
STEAM CONTROLS 


Proportion Fuel 


FOR USE WITH 
CFE “LECTRICARM’” 
ON ALL STOKER, GAS 
OR OIL FIRED BOILERS 


This “master regulator” incorporates a 
compensating device which assures 
accurate pressure regulation without 
hunting or over-shooting. Used with 
CFE Lectricarm, automatic proportion- 
ing provides highest combustion effi- 
ciency. Steam pressure is maintained at 
a constant level despite varying loads, 
Responsive to pressure changes within 
1% of pressure setting. Por use with 
single or multiple boiler installations, 


Steam Control Features: 


@ Highly Sensitive and Accurate 


@ Simple Installation and 
Operation 


@ Reduces Smoke, Soot and Fly Ash 
@ Cuts Fuel Costs 


. For complete details write toz 


CLEVELAND FUEL 
EQUIPMENT CO. 


1111 Brookpark Rd., Cleveland 9, Ohio 


in CANADA, write to; 
Ontor Laboroteries itd., 1)! Tycos Drive, Terente 
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at the superheater outlet. The demin- 
eralizer for treating feedwater makeup 
was sized to provide 1.5% makeup at 
100% load factor continuously, if re- 
quired, Average makeup was expected 
to be less than 1% with a load factor 
of 60%. 

Provisions were made to double de- 
mineralizer capacity by simply adding 
resin to the exchangers. It will satis- 
factorily handle Unit No. 2. With the 
trend toward higher pressures and tem- 
peratures, it was thought advisable to 
obtain equipment that would provide 
highest possible quality water. 

The arrangement used has produced a 
high quality water in sufficient quanti- 
ties at all times. Plant is put on the 
line when conductivity of final effluent 
falls below 7 micromhos. At the end of 
a run, conductivity of the effluent rarely 
gets as high as 5 micromhos, During 
most of the run it is about 1.5 microm- 
hos. APC paper; no number, 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and _ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Power Conference, 
17th annual meeting. Identified 
by initials APC and obtainable 
through purchase from R A Bud- 
enholzer, chairman, Illinois In- 
stitute of Technology. 

Society of Automotive Engi- 
neers. Identified by initials SAE 
and obtainable through SAE, 29 
W 39th St, New York 18, N. Y. 


An educational program that will enable 
college graduates to earn a doctorate in 
nuclear power while receiving regular in- 
dustry-scale salaries through on-the-job 
training has been announced jointly by 
Westinghouse Electric Corp and the Uni- 
versity of Pittsburgh. Under the plan grad- 
vates will spend part of their time studying 
at the University of Pittsburgh and part at 
Bettis atomic power development laboratory 
in Pittsburgh. This laboratory is operated 
by Westinghouse for the Atomic Energy 
Commission. 


National Eleetrie Products Corp, manu 
facturer of electrical roughing-in materials, 
conduit and other raceways and fittings, 


celebrates its 50th anniversary in 1955. 


What's the 
sense of a 
spare and a 
spare spare? 


. 


Al- 
“on the 


Save money on gauge maintenance. 
ways keep two gauge glasses 
bench” for every one in use. 

You save time when replacements be- 
come necessary, because: 

Spare No. 1 is right at hand for immediate 
replacement during routine cleaning and 
maintenance of the gauge. 

Spare No. 2 is ready for sudden emergen- 
cies. Provides quick replacement in case 
of breakage at night, for example, when 
your Industrial Distributor may not be 
open. 

Play safe and smart on all your visual 
inspection problems. Call your Industrial 
Distributor, and order extra gauge glasses 
for all your vessels. 

Remember: “ONE FOR THE GAUGE 
AND TWO FOR THE SHELF.” And 
always specify hard-to-break Corninc®, 
Pyrex® and MacseTu® gauge glasses. It's 
the economical way. 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 
Application % Recommended Product 


CORNING brand standard 
gauge glosses 


Normal Conditions 
(Up te 100 p.s.i.) 


PYREX brand high-pressure 
gauge glosses 


Higher temperotures 


Higher pressures 


PYREX brand heavy-wall 
gouge glosses 


PYREX brand red-line 
gauge glasses 


PYREX brond sight 


Extra visibility 


Viewing inside 
furnoces, reactors 
pressure vessels, etc 


PYREX brand lubricator 
glasses 


PYREX brand oil cup 
glosses 


Lubrication 
inspection 


Visible discharge 


vices 
CORNING GLASS WORKS 
Corning, New York 
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ADVANTAGES. OF A. P. GREEN 
ND CASTABLE REFRACTORIES 
IN WATERTUBE BOILERS 


MONOLITHIC CONSTRUCTION 


A monolithic’ fefractory lining, properly installed, gives better com- 
bustion effieiehcy and longer, more trouble-free service than any other 


type lining. 
ANCHORED FURNACE LININGS 
A. PvGreen “floating” anchors hold the refra lining securely against 
the gasing and permit free expansion and action movement) 
a> 


ay AIR-COOLED—SECTLONALLY SUPPORTED WALLS 


A P. Green offers a simple design for air-cooled walls—no special title 
e required. Provision for reeOvery of preheated air can be made. Alloy 
«supporting plates are available for use in extremely high’ walls, over 


a) stoker arches, and burme¥ openings, permitting repl ent of any 
8 ¥ section without disturbing the adjacent areas. 
oo A LESS HEAT LOSS THROUGH WALLS 


The low thernnal conductivity of A. P. Gree plastic and refractory 
castables means less heat loss through the walls, greater efficiency, and 
more protegtjon for the outer casing of the boiler. 


LOWER INSTALLATION COSTS 


Special shapes are eliminated . .,@xpensive, time-consuming brick cut- 
ting@is not necessary. With proper supervision, the installation can be 
done by average labor. 


EXPERIENCED DISTRIBUTORS—QUALITY WORKMANSHIP 


wAn authoriged*A. P. Green distributor, trained in refractory problems, 
is_clos@"to your job to give you the kind of quality workmanship your 
refractory job demands. He is backed by the engineering staff of the 
A. P. Green Fire Brick Company. 


a G 
REFRACTORY 
PRODUCTS 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U. S. A. 


PLANTS: Mexico, Mo. Woodbridge, J. Sulphur Springs, Texes 


in Coneda, A. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 


Distributors in the Principal Cities of the World 


‘ PLEASE SEND ME A COPY OF YOUR BOOKLET ENTITLED 
“A.P. Green Refactory Linings for Watertube Boilers.” 


NAME 
COMPANY NAME 
ADDRESS 


ALP. GREEM FIRE BRICK MEXICO, MISSOURI, U.S.A. 
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CHAMPION 


RIVET COMPANY 
CLEVELAND 5, OHIO EAST CHICAGO, INDIANA 


CHAMPION 
AGAIN- @ 


cing 


ELECTRODES 


Champion now brings to the fabricator of Chrome-Molv 
Steels a new type of low hydrogen electrode of the AWS 
xx15 type, excellent for all position welding. 


Champion’s Croloy Electrodes produce a weld deposit 
with a carefully controlled composition which almost com- 
pletely eliminates weld cracking and greatly reduces the 
preheat necessary as well as relieving the necessity of 
maintenance of preheat prior to stress relieving. 


Champion Croloy Electrodes produce very smooth weld 
deposits in all positions and pass the most rigid X-ray 
requirements. Weld deposits from Croloy Electrodes pos- 
sess very high ductility, 20-26% in the as-welded condition, 
and 24-30% stress relieved at 1350°F, as well as show 
stress-to-rupture properties equal to or exceeding that of 
the plate material. Champion Croloy Electrodes 3/32” 
through 3/16” diameters are available in grades for welding 
5% Cr, 5% Mo through 5% Cr, 5% Mo material. 


Complete technical data on Champion Croloy 
Electrodes will be furnished upon your letter- 
head request. Write Now! Dept. p. 


APPOINTMENTS 


Corporation executive changes 


Purolator Products, Ine: James D 
Abeles, president and chief executive of- 
ficer; H Joseph Markert, executive vice- 
president. The S Obermayer Co: 
Theodore Kauffman, Jr, president; 
George V Campbell, vice-president in 
charge of Ramtite div; Frank B Flynn, 
executive vice-president. 

The Permutit Co: Sheller L Stein- 
wender, vice-president. The Trane Co: 
R James Trane, Wayne J Hood, and 
Thomas J Hancock, executive vice-presi- 
dents; Richard H Pearse, Sr, vice-presi- 
dent. Lunkenheimer Co: Eibe W 
Deck, vice-president, production; Earl 
F Riopelle, vice-president of engineering 
and research; Chester C Isekeit, vice- 
president and treasurer. 

The Cooper - Bessemer Corp: 
Fletcher Devin, vice-president. Stone & 
Webster Canada Lid: Leonard L 
Youell, vice-president and general man- 
ager. Cleaver-Brooks Co: Elmer H 
Wegner, vice-president, manufacturing. 
The Babeock & Wileox Co: M Niel- 
sen, executive vice-president; L S Wil- 
coxson, vice-president in charge of 
boiler div. Texas Eastern Transmis- 
sion Corp: John Clayton Jacobs, Jr, 
vice-president. H K Porter Co, Ine: 
Laclede-Christy div: C I Young, vice- 
president and general manager. Man- 
ning, Maxwell & Moore, Ine: J Rob- 
ert Kelley, executive vice-president; 
Chester H Butterfield, vice-president, 
operations; Charles A Moore, vice-presi- 
dent and treasurer. 

SKF Industries, Ine: Edwin R 
Broden, executive vice-president. Johns- 
Manville Corp: Edward D Flavin, vice- 
president of Johns-Manville Sales Corp 
and manager of special industries, in- 
dustrial products div. Graybar Electric 
Co: Douglas Wallace, vice-president. 
Euclid Electric & Manufacturing 
Co: C J Rowles, executive vice-presi- 
dent and director. Research-Cottrell, 
Ine: Charles E Beaver, vice-president. 
American Bosch Arma Corp: Ameri- 
can Bosch div: Kenneth F Leaman, vice- 
president, manufacturing; Harold R 
Sennstrom, vice-president, product de- 
velopment. 


Operation executive changes 


Link-Belt Co: William A Morley, gen- 
eral superintendent of Philadelphia 
plant. U.S. Hoffman Machinery 
Corp: Clare F Saltz, manager of or- 
dnance equipment div. Westinghouse 
Electric Corp: Arthur G Tichenor, 
manager of manufacturing, industrial 
products div. Texas Eastern Trans- 
mission Corp: W M Stephens, acting 
superintendent of construction. 
Koppers Co, Ine: Theodore W 
Chase, manager of coupling dept, metal 
products div. The Kerite Co: L W 
Kighmy, Jr, manager of power dept. 
General Eleetrie Co: C Howard Black, 
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Lunkenheimer builds valves to /ast. Back in 
1928, a 10-inch Steel Gate Valve was in- 
stalled in the electric plant in Hamilton, 
Ohio. After 25 years of steam service at 
625°F., the valve was relocated on a 725°F. 
steam line serving a new 10,000 kilowatt 
turbine generator. A quarter century of service 
— and this Lunkenheimer Steel Valve starts 
a new job! 


This is typical of the dependable service 
that’s built into every Lunkenheimer Valve. 
Take advantage of Lunkenheimer leadership 
in design, materials, and workmanship. 
Specify and use Lunkenheimer Valves — 
service-engineered for your applications. The 
Lunkenheimer Company, Box 360A, Cincin- 
nati 14, Ohio 


The cost of a Lunkenheimer Valve 
LUNKENHEIMER gets smaller and smaller and smaller with 
| each passing year of dependable service. 


STEEL + IRON + BRONZE 


THE ONE ViCOH NAME IN VALVES 


1253-10 


QUAUTY 
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Allpax Packing Company now 
manufactures a complete line of 
packings for all industrial ap- 
plications. Also Gasket Cutters. 


Contact ALLPAX or your nearest distribu- 
tor for details of the “Packing that Packs 
All” ALLPAX. 


THE ALLPAX COMPANY, INC. 
805 MAMARONECK AVE. 
MAMARONECK, WN. Y. 
Superheat Sheet Packing . . . Oil Proof Sheet 
Packing . . . Red Rubber Sheet Packing .. . 


Diaphragm Sheet Pocking . . . Cloth Inserted 
Sheet Pecking. 


More APPOINTMENTS 


Begins on page 234 


general manager of construction mate- 
rials div; Edwin E Parker, general man- 
ager of instrument dept. 

Blaw-Knox Co: Thomas J Joyce, 
works manager of equipment div. Kuhl- 
man Electrie Co: William T Sackett, 
Jr, manager of research. The Cooper- 
Bessemer Corp: T M Lamberth, Jr, 
manager of Shreveport branch office. 
Worthington Corp: J H Loomis, man- 
ager of St Louis office. 


Engineer changes 


Niagara Blower Co: Martin H Olstad, 
vice-president, engineering. American 
Locomotive Co: Wilson D Leggett, Jr, 
vice-president, engineering. The Lin- 
coln Electric Co: L K Stringham, vice- 
president, engineering. Stillman Rub- 
ber Co: Philip B Keller, vice-president, 
engineering. 

Mathis Water Treating Co: Harry 
M Spring, Jr, chief engineer. Link- 
Belt Co: Dwight H Renfrew, chief en- 
gineer, Wheeling Steel Corp: Carl 
D Burkland, chief industrial engineer. 
Cobell Industries, Ine: George A 
Chappell, Jr, chief engineer. 

General Electric Co: Arthur H 
Sisson, manager of advance engineering, 
small turbine and supercharger dept. 
Edward Valves, Ine: Wallace A Alt- 
gilbers, chief time study engineer; 
Thomas FE. Rost, chief draftsman. ACEC 
Electric Corp: Robert W Baldwin, 
headquarters application engineer. 
Blaw-Knox Co: A H Jackson, general 
manager of engineering and develop- 
ment dept, equipment div, 


New sales vice-presidents 


Lunkenheimer Co: Melvin W Pauly. 
The Foxboro Co: C C Fuller. Sterl- 
ing Electrie Motors, Ine: John R 
Howell. The Hays Corp: Orval W 
Riggs. 


New sales managers 


Delta Heating Corp: William T Gold- 
smith, national sales. The Foxboro 
Co: H O Ehrisman, general sales; J J 
Burnett, field sales. Blaw-Knox Co: 
Robert A Troman, tower dept, equip- 
ment div. Childers Manufacturing 
Co: John C LaFave, jacketing sales. 
Warner Electric Brake & Clutch 
Ce: John Dewey, Chicago branch. 
Burgess-Manning Co; Penn Industrial 
Instrument div: William F Braun, East- 
ern region. 


New representatives 


For Continental Foundry & Ma- 
chine Co: Copes-Vulean div: The 
Hesler Co, 1233 Dierks Bldg, Kansas 
City 6, Mo. For Sareo Co, Ine: Hoff- 
man & Hoffman Co, with offices in 
Greensboro, N. C., Raleigh, N. C., and 


Gorge ' 
Clark Fork River, idaho 


MURCO GATE HOISTS 
for any Size Power Dam 


ask us about design 
and patterns that 
may help you... 


In planning gates or gate hoists, you may 
save time and money if you will write us 
before your over-all plans are complete .. . 
In over seventy years of designing and building 
power dam gates and gate hoists, we have 
developed designs for many gate and gate 
hoist problems, For that reason, we may have 
designs and patterns that will fit your special 
requirements. MURCO gate hoists are de- 
signed and built in a wide range of capacities, 
from less than one ton to over one hundred 
tons . . . from the smallest hand operated 
to the largest motor operated gate hoist. 

We also build gate hoists to fit 
your plens and specifications. 
Write for ¢ lete 
and Engineering 


mendations 


MURRAY 
JFACTURING CO. - 


information 
partment recom- 


* JUNE 1955 


iy 
: 
43 
: POWER 
* 
| 
4 
336 POWER 


dependabie steam generators 


for supplying heat 
and power in every 


kind of installation 


Modern industry's need for heat and power 
doesn’t come ready-made for a certain type or 
size of steam generator. Every installation is different. 

That’s where the highly varied experience and 

extensive facilities of the Wickes Boiler Co. pay off 

for you in more dependable installations. 

Wickes engineers will design and build you a 

steam generator that is specifically suited to 

your purpose; one that will assure you of fine service 

for years to come, whether your installation is large or small, 
whether it's a schoolhouse or an atomic energy plant. Whatever 
the nature of your steam generator needs, it will pay you to see Wickes. 


WICKES complete facilities 


for custom metal fabrication 


to exact specifications 


When a company has been fabricating heavy- 
gauge metol assemblies for as many yeors as 
Wickes, and has built such a fine reputation for 
dependable products, it follows that all those 

skills and facilities can help you a great deal 

on custam fabricating jobs. We have the lab- 
oratories, the production equipment, and the 
inspection service to do the same excellent work 
for you that we do for ourselves, For exacting custom 
metal fabrication, write us about your requirements, 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland ¢ Dallas ¢ 
Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, Ore. * Saginaw 
* Salt Lake City * San Francisco * Springfield, Ill, © Tampa, Fla, * Tulsa * Washington, D. C. 
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More APPOINTMENTS 


Designed for all industries Columbia, 8. C. For Cleaver-Brooks 


Co: Delval Equipment Corp, 4610 N 
° 15th St, Philadelphia, Pa. 
used Lh all industries For R E Uptegraff Manufacturing 
Co: Virgil Marshal, 922 N Audubon 
Rd, Indianapolis, Ind.; Benson, Funk 
& Associates, 1357 Washington St, New- 
ton, Mass.; W W Jackson, Southbury, 
Conn.; Eads Co, Dunlavy St, Houston, 
Texas; Commercial Engineering Co, 
1627 K St, NW, Washington, D.C.; 
Moreland Engineering & Sales Co, N 
Duke St, York, Pa.; and Griffin & Grif- 
fin, 931 W Peachtree St, NE, Atlanta, 
Ga. For Hammel-Dahl Co: Russell! 
F Clark Co, 1404 Clark Bldg, Pittsburgh 
22, Pa. For Edwin L Wiegand Co: 
AUTOMATIC BURN ER Harold Miles & Associates, 424 Georgia 

Ave, Chattanooga 2, Tenn. 

For Barber-Colman Co: Wheelco 
Instruments div: R H Wittbold Co, 1951 
Richmond Ave, PO Box 6061, Houston 6, 
Texas. For Bulkley, Dunton Proc- 
esses Inc: H E Danby Co, Inc, In- 
dianapolis, Ind.; Nicholas A D'Arcy, Jr, 
Huntington Park, Calif.; W H David- 
son Co, Wayne, Pa.; and John D 
Homan, Tampa, Fla. For Electric Reg- 
ulator Corp: E L Berman Co, San 
Francisco, Calif. 

For Hapman-Dutton Co: Bushnell 
Controls & Equipment Co, Inc, 4383 
Piedmont Ave, Oakland, Calif. For 
Childers Manufacturing Co: John P 
Dobbins Co, Tulsa, Okla.; Fred G 
Greaves Co, 3215 Western Ave, Seattle, 
Wash.; Pace-Turpin Co, 726 S Third 

West, Salt Lake City, Utah; Vernon 
for oil, gas, or combination Hines, PO Box 4148, S Denver Station, 
2 2 Denver 9, Colo.; and D M Allen Co, 

3021 Main St, Kansas City 8, Mo. 


The Peabody PK-54 Burner has achieved full recognition 
throughout industry as an efficient, safe, dependable unit ; 
P boil licati c letely fact bled with Lockwood Greene Engineers, Ine: 
orany er application. Uompietely factory assembied wl New York office to 41 E 42nd St, New 
integral forced draft fan —— fire-tested and calibrated York 17, N. Y. Assembly Products, 
before shipment, the PK-54 cuts installation time, saves Ine: to Chesterland, Ohio. Sauerman 
d hold A ts t ae. Bros, Inc: to 620 S 28th Ave, Bell- 
spas an olds manpower requirements to a minimum, wood, Ill. Stephen C May: to 3551 
Sized for boilers up to 42,000 Ibs. steam per hour. With com- Ivy Rd, NE, Atlanta, Ga. Norton Co: 
plete combustion sequence, safety and interlock controls, the win yy ewes office “ ray Boule- 
PK-54 is the modern answer to industry’s need for lower eee 
costs plus dependable, economical performance. 


Recent moves 


Retirements 
Industries utilizing the PK-54 are: peo 


fessor of mechanical engineering at Har- 
BREWERIES SCHOOLS FOOD PROCESSORS _ ep and former associate 
HOSPITALS HOTELS TEXTILES of POwEa. 


West Penn Power Co, after 34 yrs 


DAIRIES PLASTICS AND MANY OTHERS... service. 


Complete details of how Peabody's PK-54 can fit your Obituaries 


combustion requirements availabl i 
On W A Roberts, 57, president of Allis- 


Chalmers Manufacturing Co, April 12th. 
Beauford H Reeves, 63, president of 
PEABODY ENGINEERING CORPORATION Rockbestos Products Corp, April Ist. 
580 FIFTH AVENUE. NEW YORK 36, N.Y. Samuel G Dunning, 63, service con- 
OFFICES IN PRINCIPAL CITIES sultant of Reliance Electric & Engineer- 

PEABODY LIMITED @ LONDON, 5.W. 1, ENGLAND ing Co, March 16th. 
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Blowdown 


WAS THE PROBLEM 
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Boiler blowdown, an important engineering consideration, is one 
of the numerous details thoroughly investigated by the Drew engineer 
when he makes a plant survey. 


Take the recent case of a West Coast Oil refinery, for many years 
troubled by intermittent carryover and boiler sludge deposits. 
The Drew man was called in for consultation and advice. 


A comprehensive plant survey revealed that improper location of 
internal continuous blowdown piping in the boilers, was causing sludge 
build-up and high solids concentrations. 


Complete operating details were submitted to the Drew Technical 
Service Department, and specific recommendations were made which 
included the proper sizing and location of continuous blowdown 
piping, as well as boiler water concentration controls; a clear-cut case 
of a problem solved through engineering. 


Why not take advantage of Drew experience in all matters relating 
to boiler feedwater treatment? Send for our booklet, “Complete 
Boiler Water Treatment’ —no obligation, of course. 


Power Chemicals Division 
F. DREW & CO., INC. 


1S East 26th Street, New Vork 10, New York 


SAN FRANCISCO « CHICAGO « PHILADELPHIA « BOSTON » DALLAS « ASHEVILLE, N.C. 
AJAX, ONTARIO 


Service throughout the United States, Canada and South America 
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“North Omaha’ looked beyond 
‘price’ and ‘‘delivery date’’..... 


..+.- they picked CONSECO 
for economical performance 


Of course, price and delivery counted. But North Omaha Power 
Plant, which bought two 4000 sq ft. Conseco Service Water Coolers 
got some very important extras in low operating cost and economical 
maintenance. Conseco design engineers work in coordination with 
our service engineers who have specialized for over a quarter cen- 
tury in rebuilding, retubing, modernizing, and maintaining all types 
of tubular equipment including competitors’ makes. This assures 
unusually low cost maintenance and operating economy for Conseco 
equipment. 


Send for bulletin showing features of Type AL Conseco Oil and Water 
Coolers. 


CONDENSER SERVICE & ENGINEERING 


, Refining, Chemical and Marine Industries 


Hoboken, N. J. 
CONSECO MAINTENANCE DIVISION 


Phone 
HOboken 3-4425 
BArclay 7-0600 


For Service 


ANY HOUR 


Dey or Night 


ANY DAY 


Conseco maintenance division has been re- 
pairing, rebuilding, modernizing, and 
maintaining equipment used in power, 
chemical, refining, and merine industries 
for over a quarter century. Our highly 
mechanized field crews are supervised by 
qualified engineers and backed by special- 
ized manufacturing facilities and ample re- 
placement parts. Thus you are assured of Induding Holidays 
fast, efficient results at lowest cost. Conseco 


service is as near as your phone. ANYWHERE 


Steam—Its Generation and Use. (37th 
edition, 1955) Prepared and edited by en- 
gineers and specialists within the Babcock 
& Wilcox Company. 8%x11\%, 558 pages 
of text, illus, tables, graphs. Cloth, $10.00. 
The Babcock & Wilcox Co, 161 E 42nd St, 
New York 17, N.Y. 

The long awaited 37th edition of Steam 
is now available. And it is well worth the 
wait. This newest edition has valuable in- 
formation for mechanical engineers and 
mechanical engineering students alike. As 
in previous editions, the first of which ap- 
peared in 1879, all the material was pre- 
pared and edited by engineers and special- 
ists of the Babcock and Wilcox Company. 

Introduction covers early history of the 
steam engine and the development of steam 
generators. Later chapters deal with sources 
of heat energy, principles of combustion, 
fans and draft, temperature measurement, 
heat transfer, fluid dynamics, boiler cir- 
culation, and steam and other energy cy- 
cles. Other chapters cover the care, manu- 
facture, installation and selection of boilers. 
Chapters on superheat temperature adjust- 
ment and control, various heating and re- 
claiming surfaces in boilers, settings, in- 
sulation and casings, firing equipment, 
waste heat recovery and metallurgy are also 
included. There are separate chapters on 
research and development, nuclear. power, 
the cyclone furnace and marine uses. 

Throughout the book there is a wealth 
of information on basic as well as specific 
design considerat‘ons. It makes an excel- 
lent study book for the mechanical engi- 
neering students in the applied thermo field 
as well as providing a good reference book 
for engineers in practice. Past editions of 
this book have been accepted as text books 
in college mechanical engineering courses 
throughout the country. This newest edition 
should be no exception. 


Pipe Friction Manual. Prepared by the 
Hydraulic Institute. 87 pp, 8%x11, illus, 
tables, paper, $1.75. Hydraulic Institute, 
122 E 42nd St, New York 17, N. Y. 

Material in this manual is an extension 
and rearrangement of pipe friction data 
contained in the earlier “Tentative Stand- 
ards of the Hydraulic Institute—Pipe Fric- 
tion.” Data presented are latest available 
and they follow a pattern developed from 
suggestions given by users of the earlier 
publication. 

Complete tables of frietion loss for water 
are presented. Wrought iron, steel and cast 
iron pipe in sizes from “% through 84 in. 
diameter are covered. Tables give resistance 
coefficients for valves, fittings, bends, dif- 
fusers, ete. 

Full-page charts for friction loss for in- 
compressible flow of various fluids have 
been redrawn for greater clarity. Also in- 
cluded are three fold-in charts of friction 
factors with related data to permit caleu- 
lation of friction loss for any fluid in any 
size or shape conduit. 

Of particular utility are numerous exam- 


© On the Continent 


ples showing solution of pipe-friction prob 
J lems. These have been checked and clari- 


240 POWER + JUNE 1955 


| 
t 
7 


FIG. 16003—600-Pound 
Steel Pressure Seal 


Gate Valve. 


FIG, 6061 WE—600-Pound 
Stainless Steel Swing 
Check Valve. 


FIG. 3003 WE—Steel Gate 
Valve for 300 Pounds W.S.P. 


FIG. 1793—Iron Body, 
Bronze Mounted, Gate Valve 


For 125 Pounds W.P. 
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You can depend on outstanding performance 
from every valve made by The Wm. Powell 
Company, for Powell Valves have a proven 
record of long life and dependable service. 
And Powell Valves give you better value/ 
They're precision made and incorporate many 


quality features—features that can save you 
money and give you lasting flow control. 
Consult your Powell Valve distributor. If 
none is near you, we'll be pleased to tell you 
about our COMPLETE quality line, and help 
solve any flow control problem you may have. 


The Wm. Powell Company, Cincinnati 22, Ohio. .... 109" year 
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care Sold through 
INDUSTRIAL DISTRIBUTORS 


Type “H” Ajax Spiral Wound 
Gaskets with integral wire 
centering guide answer the 
demand for a low-priced self- 
centering ring gasket. Permit 
the use of the smallest, least- 
expensive gasket for maxi- 
mum sealing effect. For pres- 
sures up to 600 psi. 


Type “S-R” Ajax Spiral 
Wound Gaskets with solid 
metal reinforcing ring which 
locates gasket inside bolt 
circle, prevents lateral expan- 
sion under pressure and acts 
as a compression gauge for 
maximum gasket efficiency. 
For pressures up to 1500 psi. 


~> FOR BOILERS AND ACCESSORIES 


Ajax Spiral Wound Gaskets 
are offered in all sizes and 
shapes for manholes, hand 
holes, tube caps, ete., for all 
standard makes and models of 
boilers, water walls, econo- 
mizers and other boiler 
accessories, 


CALL YOUR INDUSTRIAL DISTRIBUTOR 
OF write for Catalog No. AG-953. 


UNITED STATES GASKET COMPANY, CAMDEN 1, NEW JERSEY 


|| FABRICATORS OF FLUOROCARBONS 
| AND OTHER PLASTICS 


Representatives in principal cities throughout the world 


More BOOKSHELF 


Begins on page 240 


fied to the point where the volume has be- 
come not only an essential tool for engi- 
neers but it is also an excellent text for 
college instructors and students. 


Plant and Process Ventilation. By 
C L Hemeon, engineering director, Indus- 
trial Hygiene Foundation of America, Inc, 
Mellon Institute. 437 pp, 6x9, illus, tables, 
cloth, $9.00. The Industrial Press, 93 Worth 
Street, New York 13, N. Y. 

This book differs from others on ventila- 
tion in that emphasis is placed on estimat- 
ing ventilation quantities required in va- 
rious industrial situations, while duct 
design, a well understood technique, has 
been simplified by condensation of design 
data. This frees the engineer of unnecessary 
detail. 

Data provides the engineer, as well as the 
student, with design factors for any situa- 
tion found in a plant. This is accomplished 
by a new but widely used system of classi- 
fication embracing all ventilation situations. 

Subjects covered include objectives, con- 
taminants, dispersion, local exhaust, hoods, 
materials handling systems, air jets, duct 
design, exhaust systems and fans. 


Flak’s Graphical Solutions to 100,000 
Practical Problems. Prepared and edited 
by Karl H Kalk. 419 pp, 6x8%, illus, cloth, 
$6.00. Columbia Graphs, Columbia, Conn. 

This is a collection of intersection charts 
and graphs for solution of simple problems 
in the fields of mechanics, hydraulics, elec- 
tricity, construction, physics, chemistry, 
agriculture, medicine, mensuration, trigo- 
nometry, weights and measures. It should 
prove useful to engineers having direct need 
for the solutions presented. 

While the charts save time in solving 
specific problems, it must be remembered 
that the equation on which the chart is 
based must be suitable for conditions being 
considered. This would require that the 
reader becomes familiar with the contents 
of the section he intends to use, before he 
starts solving problems. With so many 
charts available in one volume, most engi- 
neers will find some useful on the job. 


More POWER NEWS 


_. Begins on page 158 


Gas turbine (cont from p 158) 


since maximum allowable operating con- 
ditions were reduced to 5400 rpm and 
1250-F turbine inlet temperature. 
Coal-burning tests were resumed in 
June, after a series of preliminary runs 
had revealed excessive generator vibra- 
tion existed at all turbine speeds above 
4500 rpm. Rather than spend additional 
time on balancing to run at higher 
speeds, it was decided to run the 1954 
tests at this speed. By Sept, 300 hours 
of coal-fired operation had been com- 
pleted. The turbine was opened for in- 
(Continued on page 246) 
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the trademarks “tt” 
and “Tuse-Turn” are applicable only 
to products of Tuss Turns. 


Manifold — 
Welding Fitting 


simplifies piping construction, reduces costs 


7 TURNS now offers custom-made 
Manifold Welding Fittings with size, 
wall thickness, and number of outlets 
as required by your service conditions. 
These manifold fittings are available in 
all commercial metals and alloys. 

Use of TuBE-TURN*® Manifold Weld- 
ing Fittings provides stronger and safer 
outlet connections than are possible 
when pads and saddles are employed. This 
new fitting makes possible greater econ- 
omy and speed of construction in many 


types of service. It is particularly useful 
when outlets are smaller than one-half 
the run pipe diameter, when they are 
extremely close together, or when they 
must vary in size. 

This new addition to Tube Turns’ line 
enables you to “specify TUBE-TURN” for 
all your tee and manifold fitting require- 
ments. For prompt, helpful service, get 
in touch with your Tube Turns’ Distrib- 
utor, You'll find one in every principal city. 


The new TUBE-TURN Manifold Weld- 
ing Fitting ... superior to pad and 
saddle construction ... easy to install 
. . » dependable in service. 


TUBE-TURN Welding Fittings and Flanges are made in U.S.A. 


*TUBE-TURN” and 
Reg. U.S. Pat. Of. 


They meet all U. S. piping code specifications 


TUBE TURNS 
KENTUCKY 


A Division of Notional Cylinder Gas Company 


DISTRICT OFFICES: Mew York + Philedsiphia + Pittsburgh + Clevelend + Detroit + Chicage Denver « bos Angeles 
Sen froasisce + Seattle Atlente Tulse Houston + Dolles Midlond, Texas 


> 
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Why TUBE-TURN Manifold 
Welding Fittings give you safer service 


In conventional pad and saddle construction, the transition to the 
side section of the branch is abrupt, creating stress concentration, 
often leading to failure. The TUBE-TURN* Manifold Welding Fitting 
with integral extruded outlets, is superior in strength. It provides a 
smooth transition from the pipe run to the smaller, thinner-walled 
outlets, and is thus better able to withstand cyclic stress from pressure 
of temperature changes. 


MATERIAL 116 12 150 00 Sen 120 WALL 2.00 


000 


CODE APPROVED 


TUBE-TURN Manifold Welding Fittings 
are in full accordance with the latest 
recommendations of ASA B31.1 Sub- 
committee No. 8. 

TUBE-TURN Manifold Welding Fittings 
comply with the requirements of ASA 
B16.9 and ASTM A234 covering the 
design and manufacture of butt weld- 


12” Monifold with Seven 6” Outlets, Schedule 80. ing fetings. 


72" 


‘Sst 


Meoil ald Welding 


TUBE TURNS, Dept. C-3 
224 Eost Broadway, Lovisville 1, Kentucky 


Please send bulletin on new Manifold Welding Fittings. *TUBE-TURN” and "tt" Reg. U.S. Pat. Off. 


Company Name —— 


Company Address ________- u Re ¢ 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


State — 


Your Name 


TUBE-TURN Manifold Welding Fitting being installed in 
@ measuring station of a large west coast gos utility. 
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CLEAR 


PULVERIZER COMPANY 
Crushers and Pulverizers 
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Tired of getting 
“the treatment” from 
water treatment pumps? 


Here are 4 points 
for trouble-free 


proportioning 


sodium sulp ite. 


HILLS-McCANNA 
“K’’ Type Hydraulic Drive 


Pump In the Hills-McCanna “K” Type 
proportioning pump, working parts operate 
in a bath of lubricating oil which also serves 
as hydraulic fluid. This unique in-line, direct acting 
hydraulic drive system is the result of long 
experience in the solution of problems peculiar 
to boiler feed water treatment applications. 
Ordinary pump maintenance and service problems 
involving vertical type liquid ends, exposed 
linkage and linkage lubrication . . . linkage 
and drive misalignment are eliminated. 
Hills-McCanna “K"’ Type pumps are available 
in one and two feed units in capacities up to 
726 gph per feed. ‘Packaged units,” suitable 
for phosphate or sulphite treatment, 
are also available. 


Write for Bulletin KP-54. HILLS-McCANNA 
CO., 2369 W. Nelson St., Chicago 18, II. 


SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS + MAGNESIUM ALLOY SAND CASTINGS 


More POWER NEWS 
Begins on page 158 


spection. Blades were found to be free 
from both erosion and ash deposits, in- 
dicating that the new separator has done 
a satisfactory job of protecting the tur- 
bine. 

Decision was made to conduct further 
tests toward the goal of operating con- 
tinuously at high load. The turbine was 
reassembled and generator unbalance 
corrected to permit operation at 5400 
rpm. Coal burning began on a single- 
shift basis in Jan 1955. Three-shift oper- 
ation was begun in Feb and continued 
for three weeks until the plant was 
closed by a strike. During Feb, 180 
hours of high-load operation were ac- 
cumulated, including continuous runs of 
12, 13, 31 and 53 hours. Operation 
resumed after three weeks’ delay, and 
233 additional hours were added, in- 
cluding individual runs of 22, 27, 16. 
41 and 44 hours. The average load for 
the 1955 operation was 3280 hp, 92.6% 
of rated capacity. When accessible por- 
tions of the first row turbine blades 
were inspected in Apr, no measurable 
erosion could be seen, nor were any ash 
deposits observed. 


Lighting system (cont from p 158) 


tion of 490 eight-foot slimline fluorescent 
lamps on 400-cycle power. Increasing 
frequency to 400 from standard 60 
cycles is accomplished by means of two 
30-kw rotating-type package-unit fre- 
quency converters. 

Chief benefit of the system is that it 
represents the most economical method 
yet devised for obtaining higher levels 
of light in high-bay areas, according to 
John H Campbell, GE illuminating en- 
gineer who conceived and developed the 
technique. The system cost approxi- 
mately 10% less to install than an 
incandescent-mercury lighting system 
originally considered for the field 
house. In addition, the 400-cycle sys- 
tem offers an estimated 50% savings in 
annual operation and maintenance costs 
while producing 20% higher levels of 
light. 

The fixtures, designed by Carl J Al- 
len, GE school and indoor sports light- 
ing specialist, were made by Curtis 
Lighting, Inc, of Chicago. Largest fix- 
tures ever used for high-bay lighting. 
they are 8-ft sq, but weigh considerably 
less than would comparable fixtures in 
conventional lighting installations. Each 
fixture contains 14 slimline lamps. 

Lighting fixtures are mounted at 
heights varying from 60 ft in the center 
to 34 ft on the sides. Each lamp pro- 
duces 6000 lumens. The entire lighting 
job produces about 3-million lumens. 

The lighting layout is so arranged 
that each of the two rotary converters 
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Chase’ Square Copper Tube 
Bus Conductor withstands heavy 
short circuit stresses, minimizes sag! 


The square cross section configuration of Chase Ventilated Square Copper 
Tube Bus Conductor gives it the extra strength needed to withstand the 
stress of heavy short circuits . . . to permit longer spans between supports! 


The heat-dissipating vent holes in Chase Bus Conductor that increase 

current-carrying capacity up to 20% also save you as much as 36% in 
weight of copper in comparison with flat rectangular bus bar! 

For full information about Chase Ventilated Square Copper Tube Bus 
Conductor, send for the free Chase Bus Conductor Brochure. 


S eC P The Nation's Headquarters for Brass & Copper 
Angeles aw York 
Pittsburgh 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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More POWER NEWS 


Begins on page 158 


operates the lamps to allow for approxi- 
mately equal distribution of light. A 
simplified wiring system reduces the 
number of circuits from 84, for the 
lighting method originally considered, 
to 14 for the high-frequency design. 
Foster makes a complete line of spring Primary power source is 208 v, 3 
EE. phase, 60 cycles, and the secondary is 
: 600 v, 3 phase, 400 cycles, connected 
service — with simple types for protection for 300 v to ground. A simple series 
of stills, heater shells and similar equipment : capacitor and series choke for ballast 
is used on alternate lamps. 


loaded automatic valves for use in vacuum 


against collapse when cooling down, and 
more sensitive types for close control of 


vacuum in manifolds, air lines, and vapor F O Reedy elected president 


lines for various processing requirements. » - of Kennedy-Van Saun 
Ar THE ANNUAL MEETING of stock- 
Like all Foster valves, they are designed = holders of Kennedy-Van Saun Mfg & 
tat Engrg Corp, F O Reedy was elected 
and built for long life with minimum main © wes clected 
chairman of the board. 
necessary. Ask for Bulletin V-101. Reedy joined Kennedy-Van Saun in 
1920, previously serving as production 
engineer for the American Car & Foun- 
dry Co. His work has taken him 
FOSTER ENGINEERING COMPANY throughout the world, including a three 
635 LEHIGH AVENUE UNION, WN. J. month stay in Russia. He is particularly 
— ! well-known for his connection with 
AUTOMATIC VALVES SAFETY VALVES FLOW TUBES Army-Navy Ordnance requirements. 
be . Besides Reedy and Kennedy, other 
officers elected at the annual meet- 
Large "ECLIPSE ing were: Byron Pyle, executive vice- 
Compressor president; Maurice Shafer, vice-presi- 
: dent; Frank Irving, secretary-treasurer : 
Thomas McDermott and R M Kennedy, 
assistant treasurers; Ray Safian and 
John H Bausch, assistant secretaries. 


tenance, and are easy to service when it is 


‘ Advisory committee named 
83 TYPES AND SIZES OF for Chicago power exposition 


N f : ® ANNOUNCEMENT HAS BEEN made of 
RICKS the advisory committee for the Chicago 
an 7 Exposition of Power and Mechanical 
REFRIGERATING MACHINES Engineering, scheduled for the Chicago 
ln Coliseum, November 14 to 18. The 
the industry. There’s one to meet the needs event is to be held under the auspices 
of your business exactly. Handle any com- a at of the American Society of Mechanical 
mercial or industrial load, at any tempera- —— >> . Engineers in conjunction with its Dia- 
ture, with any refrigerant! Get the full facts mond Jubilee anniversary meeting. 
end figures now: weite, wire or phone Named chairman of the committee is — 
I E Moultrop. John H Lawrence is 
vice-chairman. Membership includes: 
Leon Buehler, Jr, president, ASRE; 
Chester R Earle, executive editor, 
“Power Engineering”; M J Goglic, pro- 
fessor, school of mechanical engineer- 
ing, Georgia Institute of Technology; 
J E Haines, president, ASHAE; K M 
Irwin, vice-president, engineering, Phil- 
adelphia Electric Co; C E Morrow, 
Western Electric Co; George A Orrok, 
Boston Edison Co; Joseph Pope, vice- 
Corp; C J Sibler, West Virginia Pulp 
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Power Generation 

by steam, diesel, or hydro-electric 
plants are all within the scope and 
experience of Kaiser Engineers’ diver- 
sified team of engineering specialists. 


Men who helped build the Hoover, 

Bonneville and Grand Coulee Dams, 

No matter how varied or who designed and built a 370,000 kw 

steam generating plant for a single in- 

complex the related jacilities dustry facility are all available to solve 

your power problem. Whether you are 

involved in the design and considering a completely new plant or 
planning the modernization or expan- 

construction of your new plant, sion of your existing facilities, Kaiser 


; ; Engineers is staffed and equipped to 
Kaiser Engineers has the breadth handle every phase of the project. 


: : Write for your copy of the KE power 
of experience and qualified brochure (No. 104). 


personnel to assume sole 
responsibility for the design 
and construction of 


the complete project. 


| 
ka e e n Nn e e low operating costs 


DIVISION OF | HENRY J. KAISER COMPANY 


ENGINEERS CONTRACTORS 
® 
@ HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, WASHINGTON, D.C. 
@ HENRY J. KAISER CONSTRUCTION CO. @ HENRY J. KAISER COMPANY (Canada) LTD, MONTREAL @ KAISER ENGINEERS INTERNATIONAL, INC. 
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See “‘your’”’ Buell 


Dust Collection System 
in action before you buy it! 


BUELL ENGINEERS have installed dust collection systems from 


Pennsylvania to Peru. They will gladly give you the names of nearest 
users so you can see for yourself the efficiency of Buell equipment... 
get vital information from their operating and maintenance records! 


BUELL ENGINEERS, drawing from their complete line, will rec- 


ommend the unit, or combination of units, best suited to your needs. 
They'll give you complete design and performance data about the 
Buell “SF” Electric Precipitator with its unique “Spiralectrode” and 
continuous cycle rapping... Buell Cyclone Collectors with exclusive 
“shave-olf” design...other proved-in-use Buell achievements! 


BUELL ENGINEERS will submit samples of your dust to their lab- 


oratories for analysis...make an on-the-spot check of your operating 
conditions. They will then tell you exactly what percentage of stack 
discharge will be collected by Buell equipment. The records show 
that their predictions have been amazingly accurate! 


For More Facts... 
write for booklet: The 
Collection and Recov- 
ery of Industrial Dusts, 
which explains all three 
Buell Systems. Dept. 
F-50, Buell Engineer- 
ing Company, 70 Pine 
Street, N. Y. 5, N. Y. 


uu. Begins on page 158 


& Paper Co; A Bowman Snavely, Her- 
shey Chocolate Corp; Philip W Swain, 
consulting editor, Power. 

Early reservations of exhibit spaces 
assure a representative display of equip- 
ment covering every phase of power 
generation and industria] use. The ex- 
position is being managed by Interna- 
tional Exposition Co, 480 Lexington 
Ave, New York 17, N. Y. 


Calendar of Events 


June 5-8—American Boiler Manufac- 
turers Assn & Affiliated Industries, 671) 
annual meeting. Skytop Lodge, Skytop, Pa. 
Details from ABMA&AI, 1571 W 117th St, 
Cleveland 7, Ohio. 


June 7-10—American Welding Society, 
national spring meeting. Hotel Muehlebach, 
Kansas City, Mo. To be held in conjunc- 
tion with annual Welding Show at Munici- 
pal Auditorium, Kansas City, on June 8-10. 
Details from AWS, 33 W 39th St, New York 
18, New York. 


June 13-16—Edison Electric Institute, 
23rd annual convention. Los Angeles, Calif. 
Full information from EEI, 420 Lexington 
Ave, New York 17, N. Y. 


June 13-17—The American Associa- 
tion for the Advancement of Science, 
Gordon Research Conference on ion ex- 
change. Full information on request to W 
George Parks, director, dept of chemistry, 
University of Rhode Island, Kingston, R. I. 


June 13-17—National Association of 
Power Engineers, Inc, 73rd annual con- 
vention, Hotel Waldorf-Astoria, New York, 
N. Y. Detaile from NAPE, Room 755, 301 
Park Ave, New York 22, N. Y. 


June 14-16—American Institute of 
Electrical Engineers, in cooperation with 
American Physical Society and American 
Institute of Mining and Metallurgical En- 
gineers, lst magnetics conference and ex- 
hibition. William Penn Hotel, Pittsburgh, 
Pa. For information write A C Beiler, c/o 
Westinghouse Electric Corp, 2-F Materials 
Engineering dept, East Pittsburgh, Pa. 


June 20-24—American Society for En- 
gineering Education, 63rd annual meet- 
ing, Pennsylvania State University. Details 
from Prof K L Holderman, general chair- 
man, 103 Mechanical Engineering Bldg, 
Pennsylvania State University, State Col- 
lege, Pennsylvania. 


June 26-July 1—American Society for 
Testing Materials, 58th annual meeting. 
Chalfonte-Haddon Hall, Atlantic City, N. J. 
Full information from ASTM, 1916 Race St, 


MECHANICAL Philadelphia 3, Pennsylvaria. 
0 Years Engineere ici ; 
of 9 d Eff June 27-29—American Nuclear So- 


5? \ real DUST COLLECTION SYSTEMS ciety, lst annval meeting. Pennsylvania 
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DE LAVAL 


SINGLE STAGE 


for dependable industrial service 


CENTRIFUGAL PUMPS 


() Shaft Sleeves are screwed on, to 
abut the impeller and make a water-tight 
joint. Sleeve expands freely and inde- 
pendently of shaft when temperotures 
change. There is no tendency to buckle. 

(2) Thrust Bearing locates rotor axially. 


(2) Bearing Caps easily removable for 
maintenance. 

(4) Bearing Brackets scraped to lining 
bars for perfect alignment. 

(>) Impeller hydraulically balanced, fin- 
ished on all surfaces. 


(¢) Labyrinth Wearing Rings held oc- 
curately in machined grooves in both case 
and cover. 


(7) impeller Wearing Rings threaded 
on impeller, opposite to rotation. 


(*) Flexible Coupling ground on all ex- 
posed surfaces and statically balanced, 
complete coupling supplied, pump half 
mounted on taper so that it con be easily 
removed. Check nut locks coupling on taper. 


(*) Deflector keeps water out of bearing. 


Labyrinth wearing 
rings minimize 
leakage...maintain 
high efficiencies 


7 
Labyrinth rings used in these 
De Laval pumps retard flow 
of water through labyrinth 
passage. 


Flat rings showing relatively 
unimpeded flow of water. 


Stuffing Boxes extra deep; lantern 
rings for water sealing. 


©) Pump Case horizontally split; ma- 
chined to limit gages. 
@) Steel Shaft ground to limit gages. 


(3) Drip Boxes large; provided with 
drain openings. 


(4) Radial Bearing free to move axi- 
ally, thus avoiding temperature strains, 


(3) Glands split horizontally. 
Protecting Bushings renewable. 


You can count on the performance of the De Laval 
Single Stage Centrifugal Pumps because they are pre- 
cision-made to high manufacturing standards and 
incorporate the many quality design features shown in 
the cross-section. 

They operate at high or low speeds, at high or low 
heads ...with maximum efficiency. 


For example, De Laval G, I and K Single Stage Double 
Suction Pumps have a capacity range of 175 gpm to 
6,000 gpm, and heads to 300 feet. They are available in 
sizes ranging from 4” suction and 3” discharge to 14” 
suction and 12” discharge. Write for Bulletin 1002. 

DeLaval also furnishes larger centrifugals for capaci- 
ties up to 70,000 gpm. Bulletin 83-29R sent on request. 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 


‘icin 815 Nottingham Way, Trenton 2, N. J. 
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COMPARATORS 


“never 
knew 
BOILER 
WATER pH 
and 
PHOSPHATE TESTS 
could be so easy!”’ 


Just fill 3 test tubes 


with the sampleto | i 
be tested and place 
them in the base... | 


add reagent to 


place color stand- 
ard slide on base 
Move the slide 
across until the 
colors match and... 


You can make pH, chlorine, 
phosphate or nitrate determina- 
tions with these 3 easy steps with 
Taylor Comparators. Complete 
water including fluo- 
rides, is only a little more de- 
tailed when you use a Taylor 
Water Analyzer. Taylor sets are 
lightweight, durable, portable. 
Many different tests can be made 
on a single base. Best of all... 


COLOR STANDARDS 
ARE GUARANTEED 


Taylor liquid color standards carr 
an unlimited guarantee against tad. 
ing, thus there’s no chance of me- 
chanical inaccuracy. Since a complete 
set of standards for any one deter- 
mination is enclosed in a sturdy 
astic slide, there’s no need to 
vandle fragile single standards. 
SEE YOUR DEALER for Toylor sets or 
write direct for FREE HANDBOOK, "Mod- 
ern pH & Chlorine Control.” Gives theory 
and application of pH control, illustrates 
and describes full Taylor line. 


W. A. TAYLOR %° 


YORK RO & STEVENSON LANE + BALTO.4, MO 


More POWER NEWS 


Begins on page 158 


State University. Complete information 
from Prof W W Miller, Pennsylvania State 
University, State College, Pennsylvania. 


June 27—July 1—American Institute 
of Electrical Engineers, summer genera) 
meeting. New Ocean House, Swampscott, 
Mass. For details write AIEE, 33 W 39th 
St, New York 18, New York. 


July 12-14—Second Western Plant 
Maintenance and Engineering Show, 
Pan Pacific Auditorium, Los Angeles, Calif. 
Details from WPMES, 759 Monadnock 
Bidg, San Franciseo 5, California. 


July 18-20—Sixth Diesel Power Plant 
Conference, lowa State College. Full in- 
formation from Engineering Extension, 
lowa State College, Ames, Iowa. 


Aug 15-19—American Institute of 
Electrical Engineers, Pacific general 
meeting. Butte, Montana. Details from 


AIEE, 33 W 39th St, New York 18, N, Y. 


Aug 22-23——“Electronies and Auto- 
matic Production,” national symposium. 
San Francisco, Calif. Information from 
National Industrial Conference Board, 247 
Park Ave, New York, N. Y., or Stanford 
Research Institute, Palo Alto, Calif. 


To build industry's first 
nuclear test reactor 


THe rinst industry-owned 
nuclear materials test reactor will be 
built by Westinghouse Electric Corp, it 
was announced by Gwilym A Price, the 
firm’s president. Cost of the project 
will be $614-million. 

This sum, Mr Price said, represents 
the largest commitment of private funds 
for an atomic power development facil- 
ity ever made by American industry. 
The full-scale Westinghouse Test Re- 
actor (WTR), to be used for testing 
materials under conditions of intensive 
nuclear radiation, will be the first ele- 
ment of a “reactor center” to be built 
by the company. Plans, pending ap- 
proval of the Atomic Energy Commis- 
sion, are to locate the reactor center on 
the company’s 550-acre site near Blairs- 
ville, Pa., 40 miles east of Pittsburgh. 
The WTR will operate in the range of 
10,000 kw. 

“This reactor will help break through 
what we think is the number one bottle- 
neck in America’s progress in nuclear 
power by providing needed new facili- 
ties to test reactor fuel elements and 
other components of atomic power 
plants under actual operating condi- 
tions,” Price declared. 

“Up to now, organizations such as 
Westinghouse, working on the develop- 
ment of nuclear power plants, have had 
to depend on the limited radiation fa- 


je in Lengths up to 144” Long 
‘And Outside Diameters %”, 4”, %”, 
High Pressure Composition 
ERNST RUBBZER GASKETS 


All sizes ia hit your gages and valves 


FIG. 21—Lip Mold 22—Standard 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. 3. 


“The 
MARMADUKE 
STORY” 


If you like those lusty Mar- 
maduke stories in POWER, 
you'll want this collection. 
21 of Marmy’s best yarns, 
bound in handsome var- 
nished cover — and only 


$1.00. Write to 


330 West 42nd St. 
New York 36, N. Y. 
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Coal Valve 


... that’s why you get more value when you buy S-E-Co. 


Notice how the valve and scale fit together. The valve outlet forms part of dust-tight 
slip joint at scale inlet. The scale is designed to allow the valve dust cover to extend 
over it, not into the aisle where it is an accident hazard ... and the whole arrange- 
ment is not only compact but built to last — and last. 


In addition to coal scales and valves, the carefully designed and manufactured S-E-Co, 
line of products includes the CONICAL Non-Segregating Distributor; Automatic 
Underbunker Conveyor; Turn Counting and Paddle Type Coal Stoppage Alarms; 
and all other items required to make a complete, dust-tight and dependable Bunker 
to Pulverizer or Stoker installation. 


For complete information on any S-E-Co. product write: 


SPECIALISTS IN STOCK Equipment Company 


BUNKER TO PULVERIZER AND | 
L BUNKER TO STOKER EQUIPMENT 
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IMPORTANT 


Tri-Lok ana Tri-Porged 


Serrated grating and stair treads 


Don’t take chances in those plant areas 
where grease, oil or other conditions make 
floors slippery and dangerous! Play it safe 
with the non-skid, notched surface of Tri-Lok 
or Tri-Forged serrated grating and stair 
treads. Here is a walking surface that is 
hazard-proof and the ultimate in safety. To 
be sure you have complete information on 
these and other Tri-Lok and Tri-Forged 
products, write today. 


For free catalog write Department D-2106 


DRAVO 


CORPORATION 
Pittsburgh 22, Penna. 
National Distributors 


Babbilt 


Adjustable 


SPROCKET RIM 
with Chain Guide 


- 


Get positive, efficient control 
of any overhead valve right 
from the floor! No expensive 
apporetus, no switches, no 
costly detours to bring o-ve-- 
head piping to floor level —. 
because every valve is with'~ 
easy when you 
low-cost Bobbitt Adjustabi. 
Sprocket Rim with Cuoin 
Guide. Easily assembied nd 
installed, ready to opergie 
in few minutes. 


* Safe, sane & secsibie 
* Cuts piping cosis 
* Saves fuel & steam 


Range of 10 adjustable sizes 
fits all valve wheels from 2 
to 30 inches diameter, with 
rising or non-rising stems. 
Only four simple, quickly- 
assembled parts. 

Call your Industrial Distrib- 
wior, He carries complete 
stocks. Or write for descrip- 
tive folder and prices. 


2 BABBITT SQUARE, NEW BEDFORD, MASS. 


New York 36 


Write for Power’s 


‘“‘Reprint Folder” 


giving summaries and prices 
on Power's famous 


SPECIAL REPORTS 


the best condensed 
handbooks in the field 


POWER 


Readers’ Service Dept. 
330 West 42 St. 


New York 


More POWER NEWS 


____.. Begins on page 158 


cilities at the AEC’s Materials Testing 
Keactor in Idaho and other government 
reactors as well as Canada’s Chalk 
River Reactor,” he continued. 

The WTR, according to Price, will 
be of an advanced design and will use 
highly enriched uranium as the power 
source, and water as moderator and 
coolant. Uranium would be obtained 
under AEC license. Test holes into 
which materials may be placed to be ir- 
radiated will afford greater test capac- 
ity and flexibility than any reactor yet 
built in the United States. Large test 
thimbles will pierce the nuclear core 
itself and will be big enough to test 
large size fuel specimens. The reactor 
is expected to be in full operation with- 
in two years. 


Radiation safety is theme 
of health conference 


> A health physics conference, covering 
the field of radiation safety, will be held 
June 13-15 at Ohio State University. 
Topics on the program will include 
radigactive waste disposal, air sampling, 
dosimetry, health physics instrumenta- 
tion, legislation, reactor safeguards, and 
other specialized subjects. 

Details of the conference may be ob- 
tained from F J Bradley, Office of 
Radiution Safety, Ohio State University, 
Columbus 10, Ohio. 


Plant inspection urged 
for local fire departments 


b> INDUSTRIAL PLANTS DEPEND on the vil- 
lage firemen or those from the nearest 
city for help, even though they have 
their own fire departments. This is the 
view expressed by Earl R Wallace, safe- 
ty engineer of Eastman Kodak Co, 
epeaking at the Greater New York 
Safety Council's annual convention. 

He urged that village fire companies 
and fire department personnel from 
nearby cities should be taken on plant 
tours and be familiarized with opera- 
tions and physical setup. Such meas- 
ures would undoubtedly cut down on 
personal loss and property damage re- 
sulting from fire and other disasters. 

“This is a very important point,” Wal- 
lace stated, “because many times men 
are injured and property is lost because 
industry has not deemed it wise or neces- 
sary to take into their confidence those 
people whom they expect to give them 
assistance.” 


The city of East Palestine, Ohio has 
awarded a contract to Worthington Corp 
for a 5000-kw turbine generator to be in- 
stalled in the city’s municipal light plant. 
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This company 
found the key to low 
cost cement production 


in their POWER PLANT 


@ Knowing that low cost power means lower cost cement production, 
this progressive company has long depended upon Diesel generating units 
NORDBERG ENGINES FOR EVERY as the main source of processing power for their modern cement plant. 


POWER NEED The first Nordberg engine, a 3600 hp, 2500 kw gas burning unit, 


For main or stand-by service, you can't was installed in this plant in 1948. In 1953, when additional 
bect the advantages of Nordberg En- capacity was required, another large Nordberg gas burning 
gines. They can be added to the line engine was installed—a 3010 hp, 2100 kw unit. 
pater It is interesting to note that while this plant has a total of eight Diesel 
pense, and are available for fully auto- _ generating units, the two Nordberg engines represent over half 
matic operation. In the complete line of of the total installed horsepower and carry 75% of the total load, 


Nordberg two and four-cycle engines, 


This is another example of the way Nordberg Engines are used for 
including both oil and gas burning types, i y B M6 


the dependable, low cost industrial power. Next time you have a chemical- 
your present ond re- process power problem think of Nordberg . .. builders of America’s 
quirements... from 10 to over 12,000 largest line of heavy duty engines, from 10 to over 12,000 horsepower, 
horsepower. 


MAIL THIS COUPON TODAY 

Nordberg Mig. Co., Milwaukee, Wisconsin 
Send information on Nordberg engines in the 


NORDBERG MFG. CO. 
Milwaukee, Wisconsin 
Builder of America's Largest Line of Heavy Duty Engines 
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Want to receive our month. 
ly Copper Alloy Bulictin 
regularly? Ask us to add 
your name to our mailing 
list. The Bulletin contains 
news about the latest de- 
velopmente in the con- 
denser tube field and use- 
ful design and maintenance 
helps. 


Leaning 


CONDENSER TUB 


Real economy in condenser tubes is achieved when a sound balance 
is achieved between first cost, long-range operating efficiency 

and maintenance expense. 


In applications where contaminated salt or fresh water and high velocities 
are encountered, Bridgeport Duronze IV (Alloy 53) Condenser Tubes meet 
these requirements. Although first cost is slightly more, the improved 
performance, better corrosion resistance and longer tube life, prove the 
Real economy of Bridgeport Duronze IV. 


Bridgeport’s Technical Service will be happy to tell you about the 
economies of Duronze IV, or recommend one of the many other Bridgeport 
Condenser Tube Alloys best suited for your particular application. Call 
your local Bridgeport office for immediate service. 


Serving Industry with o Notionwide Network of Conveniently Located Sales Offices and Warshouses. 
Mills at Bridgeport, Conn., Indianapolis, Ind., and Adrian, Mich. 
In Canada: Noronda Copper ond Brass Limited, Montreal 
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END OF THE LINE 


SCALE—layer upon layer of it~has reduced the 
inside diameter of this pipe to practically nothiag. 
It's a common occurrence in some power plants, and 
the results are costly. The line must be taken out of 
service. That means production loss and expensive 
maintenance or replacement. 

Scale, sludge, carry-over, and return-line corrosion 
are but a few of the problems that must be overcome 
to assure efficiency in boiler plant operation. In 
Dearborn’s complete line of water conditioning 


.-.@ leader in water conditioning 
and corrosion control 
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products, there is the correct treatment to eliminate 
every water trouble—the properly balanced treat- 
ment to reduce unnecessary maintenance, avoid 
shutdowns, and protect valuable equipment, 

Since 1887, Dearborn products have provided 
trouble-free water to users of steam in all types of 
industry. That's why, today, power engineers in 
leading industrial plants throughout the nation look 
to Dearborn for consultation and assistance in solv- 
ing their water treating problems. 


MAIL THE COUPON 


Dearborn Chemical Company, Dept, PO 
Merchandise Mart Plaza, Chicago $4, Ill. 


| Please send me complete information on Dearborn Water 


Conditioning. 


& 
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Unibestos provides low cost, effective insulation for pipes and 
exchangers used in the Great Northern chemi-groundwood plant. 


Here is a stronger, longer lasting insulation that 
can be cut and mitered for quick, easy insulation 
of bends, expansion joints, tees, ells and other 
fittings. A minimum of cementing is required at 
the joints because UNIBESTOS’ long, interlacing 
fibers form positive heat seals. 


Unusually durable, Unibestos withstands vibra- 
tion and impact... remains unaffected by acid and 
chemical fumes so often encountered in the paper 
indusiry...can be removed and reused as often as 
necessary. 


Greater Efficiency with Unibestos® 


Amosite, the well known South African asbestos 
with the long resilient fibers, gives Unibestos its 
superior insulating qualities. Heat loss at the 
joints is minimized due to interlacing of fibers, 


Standard Production Sizes 


Unibestos Pipe Insulation is regularly made in 
3-foot lengths for pipe sizes from 2” through 24”, 
in standard thicknesses through 5”. Unibestos 
Block Insulation is made in 6”, 12”, 18” or 36” 
widths and in thicknesses from 1” through 3” in 
increments. 


2 


In its multimillion dollar expansion program, the Great 
Northern Paper Company utilized Unibestos to provide 
efficient insulation for many processes. 


For complete information, write 
for descriptive Bulletin 109C 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street ° Bloomington, Illinois 
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DEPENDABILITY 


in Power Plant Equipment 
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Condensers: Surface types for every gen- 
erating capacity in space-saving rectangu- 
lar design. Also Disc-Flow and ejector jet 
barometric condensers and a complete line 
of I-R auxiliaries, including steam-jet ejec- 
tors, vacuum pumps, air leakage meters, 
circulating and condensate pumps. 


Boiler Feed Pumps: For all pressures, 
capacities, and temperatures, Also single 
and multi-stage pumps for every power 
plant requirement in centrifugal, mixed 
and axial flow types. 


Com pressors: Stationary air compressors 
are available in all sizes and types, either 
direct connected or belt driven, for soot 
blowing, instrument air and other power 
plant services. A complete line of Gyro- 
Flo portable air compressors in sizes to 
600 cfm provide a dependable source of air 
power for plant construction and main- 
tenance. 


Ingersoll-Rand’s specialized experience in 
building dependable power plant equipment 
is at your service. A call or letter to your 
nearest Ingersoll-Rand office will bring a 
quick solution to your specific problems. 
There's no obligation, of course. 


Ingersoll-Rand 


11 Broadway, New York 4, N, Y. 
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STEADILY, 
CRITICALLY, 


Now you can handle high pressure drops without costly, 
complicated two-stage reducing stations. Handling up to PRESSURE REDUCING 


1500 psi 1000° F inlet steam, the single-seated, internal 

pilot, piston operated valve has proven itself in high VALV ES 
pressure central station service, as well as in lower pressure 

industrial service. High pressure applications include 

steam to auxiliaries, air jets and steam soot blowers. @ For Steam, Air, Gas 


List of central station users available on request. @ 99% Accuracy of Regulation 


Engineers have put their reliance on Leslie for the best in saction Change 
design, materials and workmanship—in all kinds of @ Instant R to Flow 


industrial applications—for more than 55 years. © Stellited Seating Surface 
Send for the bulletin described below today. @ Positive Dead-End Shut-Off 
@ Interchangeable Parts 


INLET REDUCED 
BODY MATERIAL STEAK PRESSURES PRESSURE RANGE 
Cast Iron . 25-250 2-35 


Cast Iron . 25-250 10-235 
Cast Bronze . 25-300 2-35 
Cast Bronze 25-300 
Cast Bronze . 40-300 
Cast Bronze 40-300 
Gost, Carbon 300-750 
Steel & Cast 

Alloy Steels 


Provides latest engineering data 
on all classes of Leslie Pressure 
‘Reducing Valves—assists you in plon- 
ning and specifying for optimum 
performance. Yours on request. 


LESLIE CO., 235 Grant Avenue, Lyndhurst, New Jersey 


PRESSURE’S Lal 
ral 
BULLETIN 5302 
mak 
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Hudson saves $480,000 a year 
burning coal the modern way 


A decision to improve its power service opened many 
possible courses of action to Hudson Motor Division of 
American Motors Corp. Based on findings of consultants 
Boddy, Benjamin and Woodhouse, Inc., Hudson decided 
to modernize completely its coal-burning, steam, electrical 
and compressed, air equipment. 


Today, steam at Hudson is supplied by three new boilers 
instead of ten old ones. Other new equipment includes a 
coal-handling system, automatic combustion controls and 
automatic ash disposal system. Manpower needs in the 
boiler area have been cut from 14 to 10 and in the com- 
pressor area from 8 to 6. With a reliable power supply, 
Hudson is protected from service interruptions. And the 
reduced cost of operation resulting from the new equip- 
ment will pay off the original investment in six years, 
leaving an annual saving of $480,000 thereafter! 


Investigate Your Fuel Costs 


If you’re planning to modernize your plant or build a new 
one—or if you are just interested in cutting fuel costs— 
find out how coal, burned the modern way, compares to 
other fuels. Why not talk to a consulting engineer or your 


nearest coal distributor. Their advice may save you thou- 
sands of dollars each year. 


facts you should know about coal 


Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 


Automatic coal and ash handling systems can result in 
a virtually labor-free plant. 


Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 

In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 


Between America’s vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable. 
For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 
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Steel mill piping in descaling basement of Fairless Works’ 80 inch hot strip mill 


IN U.S. STEEL'S FAIRLESS WORKS... 


142 miles of BLAW-KNOX piping 
serve two important mills 


In the huge Fairless Works of the U. S. Steel Corpora- 
tion are 78,000 feet of Blaw-Knox piping . . . in sizes 
ranging from 4 inch to 24 inches. 

At temperatures and pressures required for specific 
services, this piping system carries air, steam, water, 
gas, oxygen and oils to the 80 inch hot strip mill, the 
45 inch slab mill and associated mill equipment. 

Fabrication and erection of the system were started 
by the Blaw-Knox Power Piping Division a year and 
a half before scheduled completion date. For each 
phase of the work had to be synchronized with the 
over-all building program, in order to have the mills 
go into production on time. Prime contractor was 
Patterson-Emerson-Comstock, Inc. 


POWER 
PIPING 


The same experience, skill and facilities of our Power 
Piping Division, which successfully handled this job, 
are always available to you. Just let us know your 
requirements and we'll provide the service you need. 


To get more information on piping for industry, 
send for your copy of Bulletin No. 2443, 


BLAW-KNOX 
COMPANY 


Power Piping and Sprinkler Division 
Pittsburgh 33, Pennsylvania 


Complete prefabricated piping systems for all pressures and 
temperatures ... plus complete line of functional spring hangers 
* constant support spring hangers + rigid hanger assemblies 
overhead roller assemblies + supports + vibration eliminators 
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THE 


(Goon circuit breaker design 
calls for getting the interrupting 
medium between the contacts as 
FAST and as EFFICIENTLY as 
possible, 


In practice, the best way is to use 
a low inertia medium — such as air 
_ jm contrast to of] — controlled by a 
few, light, moving parts. The in- 
terrupter (shown above) with 
its small, precision parts, releases the arc-quench- 
ing blast of air almost instantly. Note the absence 

of heavy, moving parts in this important assembly. 


‘2 


This, and similar engineering achievements, make pos- 
sible all these advantages which only a Brown Boveri 
Air Blast Breaker can provide: 


1 —High Interrupting Capacity 6 — Proven Dependability 

2 —High Current Carrying Capacity 7 - Low Initial Cost 
3—High Speed 8 Low Instailation Cost 
4 —Rapid Reclosing 9—Minimum Maintenance 
5 —Positive Interruption 10—Rapid and Easy Inspectic 


under All Conditions 


You can EXPECT MORE... and GET MOR 
from a Brown Boveri Outdoor or Indoor Air Substation, Bureau of 
Blast Breaker. Get the facts TODAY! Reclamation, Phoenix, Ariz. 


BROWN BOVERI CORPORATION — 


RECTOR STREET * YORK 6. 


69 kV Brown Boveri Air 
Blast Breaker in Cochise 


Mies * New Orleans lo * New York Y. © Pertlend Ove * San sco. Col Seattle Wash Aris 
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Fly Ash Problem 
Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 
dirty stack discharge, you have a problem. To solve it, 
they decided to insist on fly ash collection equipment 
with very high efficiency. 

The electrical precipitators they chose, which were 
placed after existing mechanical collectors, are Cottrells, 
Research-Cottrell. Their effec- 
tiveness is demonstrated in the above unretouched photo- 
graphs. At the left, the precipitators were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean. 

This is another example of industry’s trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research-Cottrell, which has made more fly ash 
installations than any other company, cites the following 
comparison: 

In the period from 1923 to 1939 only 11% of its power 
plant customers specified fly ash collection efficiency of 95 
to 98%. In recent years, that 11%,has risen to fully 90%. 


designed and built by 
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One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from occurring in the future. 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increase in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 

Read—in Bulletins FA and MI—about Cottrell equip- 
ment and the Research-Cottrell’s MI Rapper. This device 
eliminates rapping puffs and enables the precipitator to 
maintain, continuously, its high collection efficiency. 
Write for your copies today. 


RESEARCH-COTTRELL, INC. 
A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 
Main Office and Plant: Bound Brook, N. J. 
405 Lexington Ave., New York 17, N.Y. + Grant Building, Pittsburgh 19, Pa. 
228 N. La Salle St., Chicago 1, Ili, + 111 Sutter St., San Francisco 4, Cal. 
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WHICH 


ASSURE THE CLEAREST WATER? 


Separately driven 
sludge scraper? 


Sludge removal over 
entire bottom area? 


They all help to produce clear water. But only when all four features are 
combined in a single unit can you be sure of a dependable and economical 
supply of clear water at all times. The GRAVER REACTIVATOR®, 
a cold process softener and clarifier, is designed to combine all these features. 
Forty-five years of water conditioning experience have gone into 
this design — a design that has . proven, successful performance record 


in hundreds of installations. 


GRAVER WATER CONDITIONING CO. 
A Division of Graver Tank & Mtg. Co., inc. 
216 West 14th Street, New York 11, N. Y. 
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The Agro Lite Cooperative near Benson, Minnesota 
houses five turbocharged Cooper-Bessemer Diesels, 
each rated 1850 hp ot 327 rpm. 


This view of Cooper-Bessemer Diesels at Benson 
shows ofter-coolers and exhaust-driven turbocharg- 
ers, All five engines successfully use a No. 6 
residual fuel oil, 


How an ‘OIL CHANGE’’ saved $30,000 
... in fueling Cooper-Bessemers 


smoothly and effectively on either heavy fuel, 

ght crude, or a combination of both, is but one of 

many reasons why so many Cooper-Bessemer units 

are iuien installed in cost-conscious plants through- 
out the country. 


Ts ability of Cooper-Bessemer Diesels to run 
li 


Here's an example . . . switching five 1850 hp 
Cooper-Bessemer Diesels from a higher priced 
lighter engine fuel to*No. 6 residual fuel oil, the 
Agra Lite R.E.A, Cooperative near Benson, Mirne- 
sota effected a one year net saving of $29,769... a 
remarkable cost reduction. 


And important to note is the fact that this “oil 
change” resulted in mo increased wear on the 
smooth-operating turbocharged Cooper-Bessemers. 
In fact, the cleaning of valves, fuel pumps and 


nozzles periodically has shown these parts to be just 
as efficient, just as clean as when m«ch lighter fuel 
was used. 


Next time, why not check with Cooper-Bessemer 
for the ideal solution to your particular power 
problems. 


MOUNT VERNON, OHIO 


/ 
COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City © Scottie, Wash. * Bradford, Po. © Chicago, Iii. 

Houston, Dalles, Greggton, Pompe and Odessa, Texos 

Weshington, 0. C. © Shreveport, lo. * San Francisce, los 

Angeles, Colif. © St. Lowis, Mo. © Gloucester, Moss. © New 

Orleans, lo. * Tulse, © Cooper-Jessemer of Conode iid., 
Edmonton, Alberto—Holifox, Nove Scotic. 


DIESELS © GAS ENGINES ©@ GAS-DIESELS ©@ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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PROBLEM: High maintenance cost of canvas jacketing. High-pressure 
hot water hose used to clean floor damaged lower ends of lines and 
necessitated constant replacement. 


SOLUTION: Childers Aluminum Jacketing replaced canvas. Water- 
proof—easy to install—reusable. 


Do Insulated Lines in Your Plant Cause 


These Three Common Problems and Hazards? 


PROBLEM: Costly replacement of in- 
sulated lines demaaed by oil drippage 
and bumping by men and tools. 

SOLUTION: Maintenance engineers re- 
placed canvas jacketing with Childers 
Aluminum Jacketing. Easy to wipe 
clean . . . durable and resistant to abra- 
sion and abuse. Maintenance cost re- 
duced. 


Read How Special Aluminum Jacketing 
Solved Them for Scott Paper Company 


The Scott Paper Company, Chester, Pa., and 
nearly 1,000 other modern plants in this country 
have protected insulated lines with Childers 
Aluminum Jacketing. 

Childers Aluminum Jacketing cuts mainte- 
nance costs. It needs no upkeep . . . retains its 
protective value for years. Because Childers 
Aluminum Jacketing needs no painting, it can 
actually pay for itself in this saving alone. And 
of course, this modern aluminum jacketing can 
be removed and replaced easily for line repairs. 
Easy installation cuts cost even farther. Only 
tools needed are pliers and wedge. Economical 
strapping holds jacketing securely — allows easy 
removal. 

Try this low-cost protection in your plant. Write 
today for engineering data and information 
about how you can order a 400 sq, [t. roll to test 
on one of your insulated lines. No obligation, 
For full details write to: Childers Manufactur- 
ing Company, Department PO-11,3620 West 
llth Street, 8, Texas, 


PROBLEM: Extreme hazard of fire from static electricity generated in 
machinery. Canvas jacketing could burn easily causing danger to men 
and machinery in plant. 


SOLUTION: Childers Aluminum Jacketing installed. Fireproof— 
easily cleaned of oil to reduce fire hazard, 


SPECIFICATIONS 

Childers Light-Weight Aluminum Jacketing 
Shipped in rolls. 4 ft. wide; 100 ft. long; 
with or without moisture barrier. Alumi- 
num of .006" thickness. Cut with straigh* 
edge and dull knife. Write now for full 
details and engineering data 


LOW COST Childers Aluminum Jacketing answers 
many problems in plants all over the country. 
It’s light weight, easy to install—goes on with 
simple bands. Weather, water, heat and fire re- 
sistant- can be used and re-used for years. 

(Advertisement) 
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BADGER 


Typifying Expansion Joint Engineering 
its Best 


W.. THE OLD STYLE corrugations, there was little 
control over the flexing movement. Our engineers long 
ago found this to be a major cause of uncertain joint 
life and set about to solve the problem. 


Directed Flexing, based on a scientifically engineered 
design of all-curve corrugation, solved the problem. That 
was some years ago. Notwithstanding continual further 
studies, nothing anywhere has supplanted Directed Flex- 
ing as a major design factor in long joint life. It's another 


FINAL POSITION 
(FULL TEMPERATURE) 


STARTING POSITION 
(LINE COLD) 


example of what engineering has done to make the 
Badger Expansion Joint ‘tops’ in its field. 


Badger Expansion Joints come in a variety of types and 
a wide range of sizes: Directed Flexing, Self-Equalizing 
for normal and long traverses and higher pressures; 
Non-Equalizing, for short traverse or when pressures 
are low; Tandem Joints for combination axial and lateral 
movements; Clevis-Hinged Joints for angular movements; 
Flexible Pipe Line Seals for watertight connections between 


pipes and flood walls. 


ws BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET » CAMBRIDGE + MASS. 
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Announcing one of 
the most significant 


additions to our 
product line... 
water-tube 
Here it is—Kewanee-Springfield Water.Tube Pack« 
age Generator available in 14 standard sizes — 
6,000 to 45,000 pounds of stedm perhour, or equiv. 
alent in high tomperoture—high pressure hot water. 
Now from one source Kewanee offers you the a complete unit with no extras required, Exclusive ‘6 wall’ cooling 
broadest selection of boilers in the U.S.A. permits high heat release rates. 
All this a to I r operating st... less fuel 
When a new member is added to the family of products at Kewanee | this adds up to lower op eee 00 fuel Ie required 
t eliver heat é to smaller heating surface with higher hea 
you may be sure much thought preceded such a move... thought 0 come ou ° a be "0 t 
absorption, Maintenance cost is lower, too... double panel casin 
of how you coulu better be served, 
construction makes tubes easily accessible, Guaranteed maximum 
So with years of research and practical field experience behind us, 
{ contini 6 capacity... Can operate at peak loads without 
we present the Kewanee- Springfield Water-T ube Package Generator, — 
nterruption, 
Manufactured by the Springfield Boiler Company and marketed ge ie 
; f coast-to-coast by Kewanee, it means from 1 source Kewanee now 


KEWANEE-ROSS CORPORATION, Kewanee, Ilinois 
(Division of American Radiator & Standard Sanitary Corporation) 
The Kewanee-Springfield Water-Tube Package Generator is the Serving home and industry - American Standard - American Blower 
Church Seats & Wall Tile - Detroit Controls - Kewanee Boilers 
Ross Exchangers - Sunbeam Air Conditioners 


brings you the broadest selection of boilers in the U.S.A, 


most compact power plant type unit. Specially selected, durable 


materials plus 2 drum bent tube design makes for maximum use of 


boiler space to deliver the greatest steam output. Steel encased— YOU can depend on KEWANEE - SPRINGFIELD engineeriny 


POWER + JUNE 1955 


269 


aes 
Sy, 
q 
ame 


Protection 
against 


Gas Shortages 


Koppers-Hasche Reformer 


A KOPPERS-HASCHE REFORMER produces 
low-cost gas that is interchangeable with most 
natural or manufactured gases. It is, therefore, ideal 
insurance against gas-supply emergencies. 

If there ix any interruption in the supply of 
natural gas, a Koppers-Hasche Reformer can 
“carry on” until normal service is resumed. This 
stand-by service is valuable to industries that uti- 
lize natural gas, because it prevents costly interrup- 
tions in the manufacturing processes. 

The Koppers-Hasche Reformer is available in 
standardized “package” units. Through standard- 
ization of design, prefabrication of parts, and shop 
assembly, the Kopper-Hasche Reformer can be in- 
stalled in your plant at remarkably low cost. 


For full details . . . send for this 
booklet describing the Reformer, its 
operation and its adaptability. Just 
write to: 


KOPPERS COMPANY, INC. 


Operating cost is low, too. Units are almost en- 
tirely automatic in operation, requiring a minimum 
of operating labor and supervision. There are few 
moving parts, thus reducing maintenance. 


Chemical and Gas Dept. 


Engineering and Construction Division 
Pittsburgh 19, Pennsylvania 
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Penflex Galvanized Steel Tubing 
(18 LD.) with air-cooling jacket, 
heat-proof end fittings conveys diesel 
exhaust safely. 


ENFLEX keeps diesel exhaust 
calm...  cool...collected 


One of the most powerful ocean-going tugs in the United States 
entrusts its exhaust problem to Penflex Air-cooled Flexible Steel 
Tubing. Penflex gives triple service. Its easy flexing ‘‘soaks up’ tre- 
mendous vibration. Its outer jacket provides air cooling. Its four-wall 
op gpa construction keeps gases tight as a pipe from exhaust 
to stack. 

This is only one of many marine applications. Penflex Interlocked 
Tubing and Penflexweld High-pressure Tubing also serve on air 
intakes, fuel oil and starting air lines, lubricating oil and circulating 
water lines in diesel application, and in hundreds of other ways. 
Wherever you convey air, gases, oils, steam, volatiles, or light solids 
by gravity or pressure . . . consider Penflex. 

Write today for ‘‘Flexineering,"”’ your guide in buying and using 
flexible metallic tubing, hose, and fittings. ‘ 


Sea-towing tug powered by 8-cylinder super- 


charged diesel poses big job for Penflex Pennsylvania Flexible Metallic Tubing Company, Inc., 7237 Powers Lane, Phila. 42, Pa. 
Diesel Exhaust Tubing. Penflex rides ocean Branch Sales Offices: Boston * New York « Chicago * Houston * Cleveland * Los Angeles 
waves and shock waves to cushion vibration and Distributors in Principal Cities 


on 1750 hp. diesel exhaust. 


COMBINES FLEXIBILITY 
WITH DURABILITY 
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Ultra Modern Headquarters — Metropolitan Edison Company, Reading, Pa. 


BRINGING COMFORT 600 EMPLOYEES 


by use of Clarage Equipment with the Heat Pump 


Throughout this modern building, containing 190,000 square feet 
of floor space, air handling is by Clarage equipment. 

Clarage products shown on the right and below are representative 
of those selected for Metropolitan Edison’s new office and service 
headquarters. 

Here is equipment you can RELY on for trouble-free service and 
economical operation, Clarage designs and builds for “the long pull” 
-—~to stretch your equipment dollar to the utmost. 

Recognizing this, the nation’s leading engineers, architects, con- 
Clarage Type NH fans for ventilating, air 
tractors, and building operators are demonstrating a growing prefer- conditioning, and various industrial process 
services. 


ence for Clarage. Call us in for capable assistance on your next 


requirements. CLARAGE FAN COMPANY, Kalamazoo, Mich. 


Clarage Multitherm Units for 
comfort and process air condi- 
tioning applications. 


You can Rely on Clarage Unicoil Units— sprayed coil equip- 


: ; ment for central station air conditioning 
CLARAGE 


systems. 
A making air your servant 


..- dependable equipment for 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, itd., 4285 Richelieu St., Montreal 
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Arizona Public Service chose 


Triple-Zone Gilsulate protec 
1200-foot fuel and steam lines 


Sought lifetime protection 
against heat loss and corrosion 


For its new Saguaro steam electric sta- than required for the other types of in- 
tion near Red Rock, Arizona, the sulation investigated. 

Arizona Public Service Company inves- This is the experience of hundreds 
tigated several types of hot underground —of'_- other installations — Triple-Zone 
pipe insulation. The pipe system con- GILSULATE shows the lowest cost per in- 
sists of three seamless carbon steel hot stalled linear foot of any bot underground 


fuel and steam lines, totalling 1,200 pipe insulation! 
feet, with welded joints running side by 
side between a 55,000-bbl. fuel oil stor- Facts about Giisulate 
age tank and two 950,000 pound/hour . Easy to use—just pour, tamp and back- 
steam generators. fill... pipe heat does the rest. 

Arizona Public Service Company .Forms 3 zones of protection against 
found that GILSULATE gave the quick- heat loss and all commonly encountered 
hazards to hot buried pipes. 


NR 


est, simplest and most economical sys- 


ai 3. Needs no sleeves or mechanical sheaths: 
tem of insulation for its underground os cial hand! 
no mixing or special handling. 
not tues and steam lines. Approximately 4. Needs only normal pipe spacing: for 
40 tons of GILSULATE were poured and multiple pipe or cramped conditions. 
tamped by 10 laborers in two 8-hour 5. 3 types for varying temperature ranges 
shifts — far less time and less expense up to 520° F, 


WP? 
be 


B 

f Lines include five horizontal expansion U-bends, 

A 6-in. {uel oil supply line, a 4-in. fuel oil re 

turn, and a 4-in, saturated steam line leading 


=> 


the fuel oil tank heater were placed side by 
semi- plastic core of MEA zone of GILSULATE side in a 37-in, wide trench, and covered with 

les. An excel. W/E 
GILSULATE, After light tamping of GILSULATE, 
A hea og ture-proot trench was backfilled—and the work was done. 


American Gilsonite Co. 


134-F West Broadway or 1145 East Jersey $1. 
Solt Lake City 1, Utah Elizabeth, N. J. 


THE TRIPLE-ZONE INSULATION FOR LIFETIME 
PROTECTION OF HOT UNDERGROUND PIPES 


SULATE 


AMERICAN GILSPNITE COMPANY, SALT LAKE CITY 1, UTAH 
Affiliate of Barber Oli Corp. & Standard Oj! Co. of California 


Send me more information on GILSULATE Insulation 


NAME 


TITLE 


COMPANY 


ADDRESS 


| 
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Put the finger on waste 


The Taylor Recording Thermometer gives you a continu-— 


ous chart record—your best check on the efficiency of 
both operators and equipment. It indicates when and 
where waste in heating or cooling media occurs, en- 
abling you to effect improvements in operating con- 
ditions and greater operating economy. Chart records 
help you trace down faulty operation months after the 
error has occurred. 


Taylor Recording Thermometers come in one, two or 
three pen models. Two pen recorders are ideal for 
checking temperature rise or fall between two points 
in a circulating system such as inlet and outlet brine 
lines, condensers or other related temperatures in the 
same or similar units. Three pen recorders are particu- 
larly suitable in steam power generation. For example, 
for recording steam inlet, condensate, and circulating- 
water outlet temperatures in the operation of a con- 
denser; or flue-gas inlet, flue-gas outlet and air-inlet 
temperatures on air preheaters. 


Actuation of these Taylor Recorders is by mercury, 
vapor, gas or organic liquid, depending on the require- 
ments of the particular application and conditions. In 


the mercury actuated system Taylor ACCURATUS* Tub- 
ing compensates for variations in temperature along 
the tubing, thus extending the advantages of mercury 
to applications requiring long lengths of connecting 
tubing. Its 18-8 stainless steel construction is corro- 
sion resistant to a wide variety of atmospheres, rugged 
and yet very flexible. Hundreds of standard charts 
available within the limits of minus 125° to + 1200°F. 
Consult your Taylor Field Engineer for details, or write 
for Catalog 76). Taylor Instrument Companies, Roch- 
ester, N.Y., or Toronto, Canada. 


*Trade Mark 


Taylor 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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‘ id. The Terry Solid-whee; Turbine j, of the impulse, 
In the Terry Solid Whee! Turbine, the helica| flow 'YP®. The Steam issues from an x 
Steam €nters the euckets ina direent at expanding at high velocity ang enters 
Tight 4ngles to the shafe, as Shown above. the whee! buckey Where its direction is versed 
This design eliminates the need for 180°, As this Single "@versal “505 but Portion 
"lace. : of the °Vailable °Nergy, the Steam js returned 
Clearances and Provides POSitive 10 the Whee| times until Practically all 
lade Protec "0n, of the "nergy has been Utilized, This Principle 
— Makes Possible Cficiens Of steam in a 
= | One inch Clearance either Side of 
ON each Side of the buckets Preven, 
THE Terry STEAM TURBINE co. bait, for og 
Terry MARTFoR, 1, CONN, Which, de 5 116 
the Man bes 


With TOP QUALITY 


DROP FORGED STEEL 
VALVES, FITTINGS me 
and FLANGES Wie 


This 24 acre Vogt plant supplies the 
most comprehensive line of top quality 
drop forged steel piping materials 
anywhere available to industry. That’s 
why they’re the choice of leading 
refineries, power plants, chemical 
plants, etc., the world around! 


Flanged, Screwed and Socket Weld End 
Globe, Gate and Check Valves « Ells, Tees 
and Crosses Couplings Bushings 
Plugs * Unions © Flanges and Flange 
Unions * Welding Heads 


HENRY VOGT MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 
St. Louis, Dallas, Charleston, W. Va. 
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A MESSAGE TO AMERICAN 


This is a message of appreciation to Amer- 
ican industry. The occasion for the message 
is the completion of our eighth annual McGraw- 
Hill Survey of Business’ Plans for New Plants 
and Equipment. 

To a considerable degree, our apprecia- 
tion is personal. It goes to the companies 
whose cooperation made our survey pos- 
sible. Twice as many companies as in any 
previous McGraw-Hill annual survey carefully 
answered our questions about their plans to in- 
vest in new producing facilities. They gave a 
great deal of expensive time to the job, The co- 
operation of these companies, which employ 
nearly eight million workers, put the results of 
our survey on the firmest footing, in terms of 
coverage, it has ever had. For this cooperation 
we are most grateful. 

But our appreciation is much more than 
personal. It extends in even greater de- 
gree to the kind of planning of investment 
in new plants and equipment which our 
survey revealed. The nature of this plan- 


A full report of the results of the eighth annual 
McGraw-Hill Survey of Business’ Plans for New Plants 
and Equipment will be sent to anyone requesting it 
from the Department of Economics, McGraw-Hill Pub- 
lishing Company, Inc., 330 West 42nd Street, New 
York 36, 


INDUSTRY 


TO AMERICAN BUSINESS... 


Thanks for Taming Wild Horse 


ONE 


OF A SERIES 


ning holds out promise that American in- 
dustry is on the way toward bringing under 
control what historically has been one of 
the most upsetting forces in the American 
economy—the violent fluctuations in busi- 
ness capital investment. Progress in ironing 
out these fluctuations gives occasion for public 
gratitude. 


Very Good Business News 


The part of our surveys that attracts the wid- 
est interest is the news they give about imme- 
diate business prospects. And this year the news 
is very good, The survey results indicate that 
American business as a whole plans to invest 
$29.5 billion in new plants and equipment this 
year. That is 5%) more than was invested last 
year, and a new high for any year. 

Plans for the years 1956-1958 are also re- 
markably encouraging in terms of the amount 
of investment in prospect. American business 
reports that it is already planning to spend with- 
in 3% as much for new plants and equipment 
in 1956. as in 1955, In the past, the expenditures 
planned for future years have always been 
sharply lower than those planned for the cur- 
rent year. This is understandable enough, It is 
sometimes impossible to anticipate all the ex- 
penditures that will be necessary a year or more 
hence, Thus the fact that plans are already made 
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to spend almost as much in 1956 as this year is 
very good news about business prospects. The 
level of investment now planned for the years 
1957 and 1958 is also remarkably high — far 
higher than ever reported for years that far 
ahead in previous McGraw-Hill surveys. 


Taking the Long View 


The fact that these plans exist is of im- 
mense constructive significance. It clearly 
indicates that more and more, and now 
in dramatic degree, American business is 
taking the long view in making its plans 
for capital investment. It is developing a pro- 
gram which, if successfully carried out, will go 
far toward eliminating the habitual, destructive 
surging and sagging of what is in effect the 
central power house of our economic system — 
capital investment by business. Upon the level 
of this investrnent depends not only the general 
state of our prosperity but our progress in rais- 
ing the American standard of living with new 
products and new and better industrial proe- 
esses. 

Seven years ago, when we first asked industry 
to estimate its capital spending beyond the cur- 
rent year, only a small minority of companies 
could give us any estimates at all. This year, 
87% of the cooperating companies—and it was 
a far larger number of companies—could com- 
ply with our request for estimates for the years 
1956-1958. 


it Pays to Bet on Growth 


A number of developments help explain the 
increase in long-range planning of capital in- 
vestment. One is the increasing technical com- 
plexity of American industry. It often” takes 
longer, in this complicated age, to work out a 
successful installation of new plants and equip- 
ment. Another reason for long-range planning 
is American business management's increasing 
conviction that it pays to bet on the demon- 
strated capacity of the American economy to 
grow over the long pull. With this goes a cor- 
responding determination not to let short-term 
business fluctuations upset individual company 


plans for growth through addition of new plants 
and equipment. An additional factor, and one 
of great and increasing importance, is the sense 
of public responsibility on the part of American 
business leaders who want to help prevent de- 
structive swings in the levels of new investment. 

It cannot be too strongly emphasized 
that there is still nothing automatic about 
the carrying out of these long-range plans 
for business spending. Actual expenditures 
are still governed in major degree by the gen- 
eral health of our economy. This is fully at- 
tested by the fact that the current business 
recovery has led to a substantial upward revi- 
sion of the investment plans reported to us last 
fall when we made a preliminary check of plans 
for 1955. Either private economic excesses or a 
reversal of the recent improvements in federal 
tax policy could gravely upset realization of 
present plans. Fortunately, neither of these pos- 
sibilities seems to be an immediate threat. 

The very fact, however, that American 
business management has made these 
plans and will do its utmost to carry them 
out is a development of tremendous con- 
structive importance for the American 
economy. It means that major efforts are 
being made to tame what historically has 
been an economic wild horse—the process 
of capital investment by business. Both for 
doing it, and for telling us about it in our 
annual surveys, we extend to American in- 
dustry our sincere thanks. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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Snug nesting where necessary. O. D.’s of Kaylo insulation 
correspond to O. D.’s of standard pipes from ’" to 24", assur- 
ing proper fit and nesting where necessary. 


Easily cut with ordinary tools. Kaylo is light-weight and so 
workable that it can be removed and replaced for line inspec- 
tions without waste. 
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just one of 
many reasons why 
Kaylo. is the king 
of high temperature 
insulations 


Boiling water will not break 
Kaylo down, When soaked, it retains 
much of its strength. Dried, it returns 
to its original thermal efficiency. 


Tested in thousands of industrial applications, Kaylo 
has flexural strength, compressive strength and resistance 
to abrasion far above normal requirements for heat in- 
sulation. It is a flawless performer at all temperatures 
up to 1200°F ... through the hot water and low-pressure 
steam ranges and through the super-heated steam range. 
Its low coefficient of conductivity is the result of the 
smallness and number of its insulating air spaces, which 
present a material internal surface of approximately 100 
acres per cubic foot. 

Kaylo is made both as block and as molded pipe 
insulation with the widest range of sizes, forms and 
thicknesses of any high-temperature insulation, Now 
distributed by Owens-Corning Fiberglas Corporation, 
it provides, together with Fiberglas* Industrial Insula- 
tions, the most complete and versatile line of plant in- 
sulations available, For complete technical data, see our 
listings in Sweet’s File, Chemical Engineering Catalog, 
or Refinery Catalog, or write: Owens-Corning Fiberglas 
Corporation, Dept. 186-F, Toledo 1, Ohio. 

Kaylo and Fibergias* now provide you with all-purpose 

industrial insulations from one reliable supplier. 


FIBERGLAS 


oT Ree Corning Pibergias Corporation 
© by Kayio Div., Glass Oo., ine 
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112-page 
handbook of 

TUBE ~ 
CLEANING @. 


equipment 


NEW WILSON CATALOG GIVES DATA ON: 


* air-driven cleaners 

+ drill type cleaners 

+ electrically-driven cleaners 
+ water-driven cleaners 

+ cutter beads 

air-driven motors 

+ electric motors 

steam-driven motors 

+ water-driven motors 

+ and many accessories 


* boilers 

* gas coolers 

+ sulfite evaporators 

* glycerine evaporators 

+ fuel oil beaters 

* polymerization units 

+ miscellaneous evaporators 
humidifier tubes 

* water beaters 

crude column beaters 

+ small transfer lines 

+ miscellaneous beaters 

+ miscellaneous condensers 


+ air conditioning 
* refrigeration 

+ oil refineries 

+ synthetic fibers 
FOR THESE + electro-chemical 
INDUSTRIES: synthetic rubber 
* paper 

* food process 

+ steel 

* manufactured gas 
* chemical 

* pharmaceutical 

* power generating plants 
* marine 


in principol cities 
THOMAS C. WILSON, INC., 21-11 44th Ave., Long Island City 1,N.Y. 


TUBE CLEANERS ¢ TUBE EXPANDERS 


Here’s why you will 

keep and use your 

copy of POWER’s 

MODERN PLANT YEARBOOK 
coming September 15th 


MODERNIZATION 
AWARDS 


In which Power gives recognition for the year’s out- 
standing jobs in power service modernization, along 
with the facts you need on each project. 


MODERN PLANT 
SURVEY 


Tabulated data on new and proposed plants, both 
steam and hydro. What is the trend in power plant 
design? 


DIRECTORY FOR 
MODERNIZATION 


The only directory published of power field equip- 
ment and who makes it. Lists over 700 products and 
over 1500 manufacturers. 


CROSS FILE OF 
OBSOLESCENCE 


Former manufacturers of power field equipment 
matched with successor company’s name. One of this 
issue's most useful features. 


THE SHOWCASE 


An up-to-date compilation of important new prod- 
ucts, new bulletins and cards for ordering additional 
information. 


Watch for 


THE MODERN PLANT 
YEARBOOK 


Coming September 15th 
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The Class “Y” compressor offers everything a 
good compressor should have for heavy duty 
service: high overall efficiency, long life with 
minimum maintenance; smooth, quiet operation, 
accessibility and simplicity, compactness aid 
ease of installation. With one-piece frame, it is 
shipped intact, including a flange-mounted motor— 
truly a “package” type unit. Built in sizes 

75 to 250 H.P., it is available in single and multi- 
stage designs for pressures up to 5000 pounds, 
with belted, coupled or flange-mounted motox drive. 


Simplate Valves, efficient and easy-to-clean 
shell-and-tube intercooler, multistep capacity 
regulation, roller main and precision type 
connecting rod bearings are some of the reasons 
for the big compressor performance of these 
medium size machines, 


Write for Bulletin 766 


Chic AGO PreuUMAtIC sien mena 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS © HYDRAULIC TOOLS * VACUUM PUMPS * AVIATION ACCESSORIES 
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_ PROFESSIONAL SERVICES 


BLACK & VEATCH 


Consulting Engineers 
Water—Bewage—ladustry 
Keports, Design, Supervision ef Construction, 
Investigations, Valuation and Rates 


1706 Broadway Kansas City 12, Missouri 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Aceounting & Other Operations 


231 So. La Salle St. Chicago 4 


WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
power plants 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Cleveland, Ohio 
1404 EB. 9th Bt. 


Kansas City, Mo. 
P. 0. Box 7088 


SANDERSON & PORTER 
BENGINBERS 
AND 
CONSTRUCTORS 
REPORTS AND SURVEYS 
New York, New York 


GILBERT ASSOCIATES, INC. 


Ragineers + Consultants + Constructors 


Engineering and Design « Construction Supervision 
Industrial Banitary « Chemical Laboratory Services 
Business and Economie Research 
Industrial Helations « Purchasing 


607 Washington Reading, Pa 
New York « Philadelphia « Washington 


SARGENT & LUNDY 
Bagineers 


140 South Dearborn St. Chicago, Ilinois 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations Reports 
Procurement Vield Bngineering 
Domestic and Foreign 
74 New Montgomery St., San Prancisco 5, Calif 


SEELYE STEVENSON VALUE & 
KNECHT 
Consulting Engineers 
Mechanical — Blestrical — Civil 
Surveys Reports Design 
101 Park Avenue New York i7, N. Y¥. 


THE KULJIAN CORPORATION 
Rugineers - Constructors Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility « Industrial ¢ Chemical 
1200 N. Broad Philadelphia 21, Pa. 


J. E. SIRRINE COMPANY 


Bagineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 


Electrical « Mechanical Structural 
Civil « Thermodynamic « Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvants 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 8. LaSalle Street 
Chicago 4, Iilinols 


Hershey Building 
Muscatine, lowa 


THE LUMMUS COMPANY 


Engineers and Constructors 
385 Madison Ave., New York, N. TY. 
. . Howston . . Landon 
Pearls . . The Hague . . Montreal 

Careces . . Bombay 


A. L. SWANSON AND COMPANY 


Consulting Engineers 
Power Plants 
Sawmills —Industrial Plant Layout 
Heating—Ventilating— Plumbing 
Reports, Designs, Drawings, Specifications 


2210 West 12th Avenue Vancouver 0, B. C 


LUTZ AND MAY COMPANY 


Consulting Bagineers 
STBAM, GAS & DIESEL POWMM STATION 
PUMPING PLANTS--BLECTRIC SYSTEMS 
REPORTS LESIGN--APPRAIBALS 


1000 Baltimore Kaneas City 6, Mo. 


WATER SERVICE LABORATORIES, 
INC. 


Water Treatment for corrosion control in buildings, 
botlers and alr conditioning systems—Chemies! Lab- 
oratory 


New York-—Philadeiphia—Washington, D. C. 


MORGAN AND ASSOCIATES 


Power and Utility Cost Consultants 
Specialists im Cost Headuction Studies, Surveys, 
and Reports 
Blectricity « Steam « Coal « Oll Gas 
fater « Alr 


1920 8. Tayler Ra. Cleveland 18, Ohto 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 

80 Broad Street, New York 4 


Aitention... 


EMPLOYMENT 
ADVERTISERS! 


Effective with the July issue, 
a new section will start in 
POWER. We will head this 
section: EMPLOYMENT OP- 
PORTUNITIES. All Displayed 
Employment Opportunity ad- 


vertising will be placed in this 


new section, with the excep- 
tion of those advertisers who 
contract for run-of-book po- 
sition. Advertising in the EM- 
PLOYMENT OPPORTUNITIES 
section will be billed at the 
new open rate of $25.00 per 
inch. Contract rates furnished 
on request. Ads are subject 
to Agency Commission. 


For ful information write: 


POWER 
Classified Advertising 
330 West 42nd Street, 

New York 36, N. Y. 
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GEARCHLIGHT SECTION 
EMPLOYMENT + Business - OPPORTUNITIES 


UNDISPLAYED RATE 


$1.65 a line. Minimum 3 lines. To figure ad- 
vance payment count 5 average words as a line. 
(See § on Box Numbers.) 


POSITION WANTED undisplayed rate is cne- 
half of above rate, payable in advance 


BOX NUMBERS count one additional line. 


NEW ADVERTISEMENTS, N. Y. Office, 330 W. 42nd St., 


INFORMATION 

DISCOUNT OF 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 
EMPLOYMENT ADVERTISING New Employment 
Opportunities Section for Displayed ads start- 
ing July issue. For further details see announce- 
ment ad oppesite page. 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE 


The advertising rate is $17.90 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to page. PR 


N. Y., for the July issue closing June 13th. 


REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. 42 St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 


Operations Assistant: Graduate Engineer, at 
least two years utility operating experier To 
work under dire { Vice President in analy 
sis of pr r diversi tility 

Specifi f mprove oj tions and 
etfe t no Submit mpiete » and 
startin salary Power 


POSITIONS WANTED 


Power Plant age 33, married, 
technical edu 1 xperien n t 
operat 
power “plants Underst 
PW-6009, Power 
Mechanical Engineer will soon go on manda 
tory retirement at 65 from irge 
ready for the king chair. Healtt 
Looking for “employ 
engi: \ Lifetime 
powe r petroleum er: 
uld southern 
but ent tere ited in any 
sition regardle ] ttion. PW-6607 


“chemical and 
maceuti 


Graduate Engineer excellent 
mechanical background in ste 
cal and industrial chemi 
struction and operation 

ence ranges to 

and client sponsor 

ing change to utilize talents at 
with fair assurance 
Power 

Shift Engineer on high Pressure boilers & tur- 
wishes to Ag 7 yer ws tur 
pine 


maximum level 


continuity PW-6596, 


operating 


CHIEF POWER SYSTEM ENGINEER 
CHIEF POWER PLANT ENGINEER 
CHIEF TRANSMISSION & 
DISTRIBUTION ENGINEER 
CHIEF ELECTRIC UTILITY 
ACCOUNTANT 


for a National Power System in Central 
America, consisting of new high pressure 
30,000 KW steam generating plant, present 
10,000 KW diesel generating plant, 110 
miles transmission line, and distribution 
systems in one large city and fifteen small 
towns. Minimum 6 years experience. Pre- 
ferred age 30 to 50 years. Good working 
conditions with initial contract for two or 
three years and opportunity for advance- 
ment. Working knowledge of Spanish de- 
sirable. All applications will be acknowl- 
edged. In reply state age, detailed experi- 
ence, education, salary expected, and avail- 
ability date. These positions will be filled 
between July and December 1955. 


P-6403, POWER 
330 W. 42nd St., New York 36, N. Y. 


OPENING AVAILABLE 
AT LONG ESTABLISHED 
MEDITERRANEAN 
COPPER PROPERTY 


ASSISTANT CHIEF ENGINEER 

e limit 45 preferably about 35. Must be 
=. 2 te mechanical, chemical or civil engi- 
neer with natural mechanical ability, excellent 
practical and supervisory and some construc- 
tion experience, for charge under Chief Engi- 
neer of all shops, foundry, mobile equipment 
including loading, marine, railway and con- 
struction; maintenance and ir of all 
of equipment; 7250 KVA diesel generat 
plant. 

Forword with initial reply complete educo- 
tional and experience records, list of refer- 
ences, age, marital status, number and age of 
children, photo (optional). Company offers three 
year contract, furnished house, transportation 
self and family, liberal vacations. Excellent 
climate, living conditions, medical and hospital 
facilities. School to 14 years. Non-contributory 
pension plan. Salary open. 


P-6210, POWER 
1111 Wilshire Boulevard 
Los Angeles, California 


DIESEL ENGINE 


One 180 H.P. Worthington Vertical 3 cylinder 
2 cycle diesel engine complete with 5’ diam- 
eter fly-wheel, pulleys, clutch, exhaust, etc. 
Engine now running in good condition and for 
sale only because it is being replaced by 
electric motor, Price $5,000. Can be in- 
spected at plant situated at Price, Louisiana 
on GM&O Railroad, approximately 75 miles by 
highway from New Orleans. 


WASHINGTON SAND & 

GRAVEL COMPANY 
415 No. St. Patrick Street 

New Orleans, Louisiana 


MECHANICAL ENGINEERS 


Recent Mechanical Engineering Gradu- 
ates wanted by middlewest electric utility. 
Good starting salary. Excellent oppor- 
tunity for advancement with this progres- 
sive Company. Company paid pension, 
liberal vecations and other benefits. 


Contact: Personnel Director 


INTERSTATE POWER COMPANY 
Dubuque, lowa 


HYDRAULIC 
TURBINE SERVICE 


Cavitated and Damaged Runners Repaired 


Cast Iron, Cast Stee!, 

Bronze and Stainless: Emergency 
Services: Inspection and Supervision 
Services: 30 years experience 


Use of Stainless Steel for cavitation repairs 
for long life 

~ Work performed in place on runners where 
damaged areas are accessible 


Wicket gate stems and contact edges built 


ELECTRICAL ENGINEER—TRAINEE 


To assist supervisor in Maintenance and construc- 
tion work in a sizeable mid-western educational in- 
stitution. Applicant should hrve a degree from an 
accredited engineering school and preferably some 
practical experience. Employee benefits include « 
pension plan, paid vacation, sick leave, ete. 


P-6573, POWER 
520 N. Michigan Ave., Chicago 11, tl. 


up and machined 
Turbine Shafts straightened 
SERVICE ANYWHERE 
Write for Bulletin Ne, 501 


Welding Engineers, Inc. 
Norristown, Pa. Phone: 86-6900 


FIELD SALES SUPERVISOR 
CENTRAL STATES 
A Lifetime Business Future 


Unlimited potentials with more than 21 years old 
firmly established corporation. Travelling expenses 
and override commissions given on all business re 
ceived from 15 territories in which we have fifteen 
active representatives Applicant must be hard 
working, constructive, executive, leader type. Must 
have successful experience in hiring and training 
Experience in the sale of power plant chemicals or 
equipment necessary. Age 40-45. Write fully. Re 
plies held in confidence 


P-6543, POWER 


330 W. 42nd St., New York 36, N. Y. 


WANTED 


MERCURY 
ARC RECTIFIER 


W-6533, POWER 
330 W. 42nd St., New York 36, N.Y. 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 


first set today. Keep working. Save year. 
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SEARCHLIGHT SECTION 


3 7 50 <<. E., 400¢, 750°, 2300-4160-V., TURBINE-GENERATOR 
KVA A VERY HIGH GRADE MACHINE: EXCELLENT CONDITION 
* WRITE US FOR COMPLETE INFORMATION TODAY. 


Switchboard 
With 
Instruments 
Direct 
Connected 
Exciter. 


ABOVE VIEW IS FROM A RECENT LY TAKEN PHOTOGRAPH. 


We Carry Large Stocks of Turbine Sets, Diesel Engines, Boilers. In Turbines we cover 
Units from 500-KW. to 10,000-KW. Also Large Stocks of Diesels and Boilers. 


Always Secure Our Prices Before Placing Your Orders. 


CHARLES WEAVER, M. E. 


19701 JAMES COUZENS HIGHWAY Broadway 3-1901 
DETROIT 35, MICHIGAN 


DIESEL UNITS 
400 KVA. Elliott-ingersol Rand, 600 RPM 
250 KVA. GE-Chicago Pnev. 720 RPM 
187 KVA Al. Chal.-Chicago, Pneumatic, 720 
RPM. 
62% KVA (2) International Diesel Units; 
mounted on trailer 
BOILERS 
1000 HP. (2) BAW. 160% 
600 HP. (2) BAW. 2002 


250 HP. (2) BAW. 1602 
TURBO GENERATORS 


Quipm 
‘ ‘ 125 KVA. GE. 3/60/240/480 volts, non- 
~ cond; 0 to 30% back pres. 
—_s 250 KVA GE. 3/60/220/480 volts, 400% 
ELECTRIC 


30 to 1105 bp. 
250 KVA GE. 3/60/220/480 volts, 100/ 
150%, 0 to 15% bp. 


JUNE SPECIAL—+.0.8. vetron * 4—1500 KW Motor Generator Sets POWER PLANT EQUIPMENT CO. 


6 
' 2—-Westinghouse ¢ 2—Gen. Elec. © 250 V. D.C. 13,800-4160-2400V A.C., Syn. 39 CORTLANDT ST., NEW YORK, N. Y. 


—~TRANSFORMERS-_ 


Detroit Roto Stoker 
BOUGHT AND SOLD Grate 9’-3” x long with 3. feeders— 


large stock transformers invite readily altered to 2 feeders and grate short- 
ened. No. F. D. pan included. Cinder return 
Custom-built transformers and coils manufactured to your specifications. eo 


New 1945. Used 45 days. May be inspected be- 
Expert ee oe oe of transformers rewound, repaired and fore dismantling. Price $1500.00 F.0.B. Truck 


Toledo. 
40 Years’ Dependable Service 926 Dearborn Ave., Toledo 1, Ohio 
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SEARCHLIGHT SECTION 


HP 
3000 
2200 


RE-NU-BILT 
GUARANTEED 


EQUIPMENT 


ELECTRIC POWER 


D. C. MOTORS 


CB-511-3 


Votts RPM 
600 600 
600 400 / 
600 5 


250 140/17 
250 450/55 
250 95/10 
one 400/800 
300/90 
230 300/904 
550 
250 840/05 
250 400/800 


A. C. MOTORS—3 Ph. 60 Cy. 


SLIP RING 

Qu. HP Make Type 
1 1500 MT-498 
1 1500 ABB 
2 1000 AL Mill 
1 800 G.E MT 
1 500 G.E. MT-412 
1 00 M-574Y 
1 500 Whee Vv 
1 400 CW-060A 
400 Whee cw 
1 400 Whee cCWw.-1218 
1 350 GE MT-442 ¥ 2200 
2 350 IM-17A 440/2" 
i 250 GE MT-424-¥ 
250 OE MT -5505 
1 250 Al. -Ch 

SQUIRREL CAGE 
2 650 GE 440 3570 
2 4 Whse CS-1420 2300/4150 354 
1 300 Whee cs at 1170 
3 200 G.E. KT-55T 410 1800 
1 150 Whse 440 R80 
! 50 Whee cs 449 580 
150/75 G.E IK 440 900 1h 
2 25 Al. Ch AW 2200 Th 

SYNCHRONOUS 
1 4350 cw 3501-SL. 13800/6900 
2 2100 GE ATI 2300 364 
2 1750 Gk Atl 2300 
2 2000 Whse 2300 120 
2 735 ATI 2200 /12000 600 
1 500 Ideal 2300/4160 1800 
1 500 Whee. 440 900 
1 450 Whse 22000 «128.5 
1 450 Whase 2200 450 
1 400 GE Ta 2200 400 

M-G SETS—3 PH. 60 CY 
AC 

Qu. K.W. Make RPM Volts 
2 2000/2400 G.E ane 2300/4600 
1 2000 GLE. 450 2200/4600 
1 2000 GLE. 500 11000 
2 2000 G.E. S14 6600/1 3200 
1 1750/2100 GE. 514 4300/2400 
1 1500 GE, 720 6600/13200 
1 1500 CW. 514 4000/1000 
2 1000 GE 720 2300/4600 
1 1000 900 6600 
1 750 2300 
1 750 G.E. 900 2200 
! 600 720 440/2300 
1 500 Whee. 1200 2 

TRANSFORMERS 
Qu. KVA Make Type Ph. Voltages 
5000 Whee. orc 8 83000526400 
1 3000 Wagner HPW.20 3 2640032400 
2 4200 G.E.-Fur, FOWT 19800%200/87 
3 2000 G.E DDJ 1 66000/13800 
GE HD 13900x 2200 
3 1000 Ook HV DDJ 1 2400x480 
6 1000 Wagner ome 1 13200460 


FREQUENCY CHANGER SETS 


Freq. 
60/25 
60/50/60 
60/25 
25/62.5 5 
5/58.3 
2560 


Volta 
13200/14200 
6600 /11000 6604 
2300 /2300/ 4000 
2300/2300 
4400/2300 
110006 /2300 


Qu. KW Make 
1 4000 
1 1500 Whee 
i 1006 
1 1000 
1 50) 


TURBO GENERATORS 


Condensing 
Surface Con 
1000 


Dese. 
425 — 750 F.T.T. 


denser 3/60/2300 


V Direct conn exciter 


Auto. extraction 190 Ihs.--600° 
T.T. 60 Wb. extraction 3/60 
240 V. Div. conn. Exe 
Auto- Ext Cand 175/2002 
6/208 G. Ext. Surface 
Condenser —3 /60/2300 
Non-condensing 175/206 Ibe 
5/20 Ibs G.BLY., 486 
3/ 
2652 1.8.P. 440V 
3 ph. 60 cy.—New—1944. 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 


you 
1200 


DB. Cc. MOTORS A. C. MOTORS — 60 CYCLE 
° wits Speed 
Zuo Allis Ch. b.b EW 250 650 700 «Allie Ch Ma. Cage 440 
tw Whse SK 201 230 300/900 650 «Allis Ch Slipring 300 
150 Whse BK-184 230 R50 600 GE Slipring 2300/440 
150 Gen, Elee,, RC-16 230 1700 oq. 4000 
100 Reliance 1060-T 230 ©6400 /1 200 500 OE 2200/440 
low Whee SK.-173 uso 850 500 GE Ryneh 440 
1” Rell 651T 550 1000/1804 450 «Allis Ch Ayneh 480 
75 Cr. Wh. TEPC SSH 230 850 400 hq. Cage 2200 
75 ¥ orse lave 400 «(GOR myneh 440 
50 «GE. dynam, (4) 250 1000/3500 Whse. (2) Slipring 300 
50 Whee, (3) RK-143 230 85 300 G.E. (2) Slipring 2200/440 
30 Star b.b. (3) 230 OF. Slipring 440 
L. A Ere 290 250 Bq. Cage 2200 
2 ‘MOTOR GENERATOR 9200/1208 250 Gen. Blec syneh 
eTs 20 Synch. 
Kw input Output 250 Whee. (2) 8a. © 2200/440 
ac 250 L.A. (2) Sq. Cage 
Allis Ch 2200/440 AC lipring 
Whese.* 220/440 AC 55 De 280 Gen. Bice ee. 
00 Gen. Blec.* 220/440 AC 125 Ne 200 Reliance b.b Sq. Orye 220/440 
200 Whse.* 220/440 AC aso pc 208 Allis Ch 
150 Gen. Elec. 220/440 AC 125 De Case 00/440 
125 Gen. Blee.* 2300/4000 AC 50 
105 Century b.b. 440 AC To pe 20 ? 40 
100 Whe 20/440 AL 250 Dé 150 El. Mach 4 
15 ¥. Morse b.b 220/440 AC 125/250 DC Syne 
75 Cont. b.b 220/440 AC 125 pe 150 Whee hy. Cage 220/440 
60 Gen. Elec.* 220/446 AC 60 be Ch. 
60 Whee (2) 220/440 AC soope 
50 Gen. Elec. 20/440 AC 125 De Cage 2200/44 
50 Whee 220/440 AC 250 Dé Case 
30 Gen, Elec 20/440 At au Ch Cage 
40 Gen, Klee. (2) 220/440 AC 125 
30 F. Morse bb 720/440 AC De 125 TEFC Raq Cage 220/440 
25 Whse 229/440 AC 25DC Rel Gene 
D. GENERATORS 125 Slipring 220/440 
ow Mir. Type Speed 125 Synch 220/440 
400 Ch. MECW 1200 125) Allis Ch Sitpring 220/440 
250 Allis Ch bb. EW Siipring 220/440 
50 Elec RC 250 1806 
135 Whse SK-184 250 1150 &. GENERATORS CYCLE 
105) Century b.b. 1600 amp KV Volts 
100 Whee, SK-173 250 1150 ye Wiss syn cond 4000/2300 
100 Whse 5K163 250 1500 625 Gen. Elec. ATH 2200 
Allis Ch +4 jen ATR 480 
Hellance (All 
75 Cont. b.b. 126 $3 Elec. 
™m FM. bb 125 18 5 G. EB. cycle ATI 
756 Wh. bb (2) CCD 250 1150 225 
480 
60) b.b 400 1200 225 Gen. 240/480 
250 1150 150 Whae /4n0 
250 1150 125 Allis Ch 240/480 
125 1500 75 «El. Maohy 2900 
125 1750 240/480 
250 1200 ST% Whee 240/480 


ARTHUR 


@ These are only partial listings of our 
large stock — send us your inquiries for 
prompt attention and complete quotations. 
Quick shipment—fair prices—fully guaran- 
teed. We save you time & money—safely! 
SEND FOR WAGNER MOTORGRAM P-102 


WAGNER 


(1435 W. RANDOLPH ST. 


CHICAGO. 7, 


ILLINOIS 


4000 KW 80% PF G.E. Non-Cond., auto extr. Turbo Gen. 3-60-13800 V., 3600 


RPM 600 PSIG 750° TT, 135¢ extr,, 


3500 KW 80% 


300 KW 80% PF G.E. Non-Cond., Turbo Gen. 3-60-480 V, 


max. BP. NEW. 


PF West. Cond, Turbo Gen., 3-60-2400/4160 V., 3600 RPM 400 
PSIG, 750° TT, dir. con. exciter, surf. cond. New 1948. 


5¢ B.P., dir. con. exciter, 


Full line power equipment—send us your inquiries, 
BREW, WOLTMAN & CO., 


INC., 50 Church St., 


, 3600 RPM 150 PSIG, 


New York 7 
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Certitied Rebuilt Motors and Generators 
Make Type 3 
West Tandem 
Gk MCF ) 
Whse Qu ) eve 
Whee 
Al. ch aa 
Whse 
GE MCF ‘ 
est. 
Whse 
0 = 
4 
0 
° 
0 
0 
0 
by 
bo 
bo 
A 
" 
0 
0 Bs 
+ 
0 
00 
50 
00 
14 
0 
00 
& 
Qu. KW Make bie sig 
| TELEPHONE MONRwc o-s ae 
1 1000 GE. 
500s Al. Ch, 
4 


SEARCHLIGHT SECTION 


SAVE 50 TO 80% ON THE EQUIPMENT YOU NEED! 


‘ 
SLIP RING MOTORS SQUIRREL CAGE MOTORS D. C. MOTORS — 230 Voit 
WIRE phase, 60 eyele, 220 or 440 volts. 
phase, 60 eyole, 220 440 volts (*2300 volts or higher) Wee ai 450/800 
WRITE (°2300 volts or higher) HP Make Type Speed | Wests 
1250 *AlL.-Ch. ANW 3600 | Wb 
OR PHONE! HP Make T Speed | 1250 *Al.-Ch. ANW 1200 | firs GE ELC 150 
2000 800 *Westg. cs 3600 100 G MPC 400/800 
CAnal 1500 *G.B. MT-30 240 | 800 *Westg. - 1485 1800 
1000 *Westg. cw 450 | 100 *Weatg. cs 1200 RC-19 575 
6-2900 700 *AL-C ANY 700 _AL.-Ch. AN 100/180 CF 380/1000 
Lita | 500 *Al.-Ch, 6316-8W 1800 BCP-34 1750 
Wests 0] 500 GE KT-424 15/25 West SK-151 4060/1600 
400 *G.E. MT-412 450 | 400 G KP -539 3600 | 50/120 G.E CF 250/1000 
kw 400 | 400 GE KT-424 Cr. Wh Ss CMC 70/1106 
1900 568 720 350) 00 50 GE DLO 650. 
500 260 250 «(Wests HP-15H 606 | 300 K-6944¥ 1200 45 Weat SK -150 2350/1000 
1-17 450 | 300 K-6353 TEFC 120) Cr Wh CCM.504 450 
400 120/240) 200 G.E IK-15B goo | 250 KT-5598 0/40 GE CD-115 500/1500 
250 125/260 OB. IM-1T 600 | 250 88758 1800 
2300 250/216) 160 G.E MT-549 250 *1-Allis OGK-148 720) 25 Westg SK-133 575 
200 Wests. 1160/2200 160 *Ai-Ch. ANY-30F1 1200 | 250 °G.E. 600) star SB_10 1750 
200 1300 50 150 Westg. 7 20 GE IK -17 20 Westg SK-110 50 
2400 2 5. ‘ 5 
900 *GE FT -549Y 3600 10/15 Reliance 185T 400/1600 
150 Wests. 2400 1250/2580} 106 GE MT-568 720 | 200 *Cr. Wh BC 900 
6G 140 275 100 200 Al-Ch. ARWWT 600 
2300 250 75 7 00 200 LEC 
100 Wests 440 125 1 oF MT 900 200 Al.-Ch. AN bis CHICAGO ELECTRIC 
100 Elec, Meh 440 125 55 0 200 Com Stock 
100 440 125 GF 600 | 150 Wes C8-1728 1200 
Gs 440 60 *Westg CW-162C 150 *Weste C8-81208 TEFC 1200 it quip- 
GF 126 (Wests CW-636A 1200 150 OB-876C TEPC 900 ment. what you need is aot listed 
440 2 336 150 Wagner RP2-31V 900 wire, write or phone giving particu- 
ideal 2400 250 MT -346 120 150 *Weste cs 600 or send for Stock list. 


DIESEL GENERATOR SETS 


37 Years Dependable Service 


SLIP RING MOTORS 3-Pr., 60 Cy. A. C. GENERATORS 3—1600 HP Fairbanks Morse Model OP 
wine $88 rm. 720 RPM, 1420 KVA FM 3/60/2400 
rom, 
1200/440 120 1—750 HP Superior 8 cylinder, 400 RPM, 
we 3 | 500 KW Elec. Mchy. 3/60/2400 volt 
S00 Whee amp. ITM, ¥ pole, $00 generator & auxiliaries, 
260 440/220 24, 600 amp., 15.000 v.G8 
250 650/440 aL 1200 1—FKR-143, 1200 amp., 4560 V., G.E., sol. op. 1—400 HP Superior 4 cyl. 400 RPM 
then) new) Model VDSE, 250 KW, 3/60/2400 
440/220 3 900 226 Whe 
‘ 3-Ph., 60 MOTOR GENERATOR SETS 507 Locust St., St. Louis 1, Mo. 
iss Whee. 440/ - — 1 Fire tube type, new, unused, export crated, 
3 =. immediate delivery. Mfd. by Cyclotherm (Div 
TRA U.S. Radiator Corp., Oswego, N.Y.) each rated 
1 oh 500 HP, 17,250z¢ steam per hour @ 212° 
Model C-17,500D. Natural gas/light oil fired. 
3—200 $ Aux. equip. includes class motors, oil im- 
. &. is, skid-mounted water feed pumps. 
Ai, hal duo v. Substantial Discount for Immediate Cash Sale 
ently partial listing FOB Weehawken, N. J. Contact 
STEPHEN iq ALL & CO ENZINCO FACTORS 
HARRY J, RICE, P 646 Folsom S$t., San Francisco 7, Cal. 
Telephone: SUtter 1-5852 
{ i 625 ADAMS ST., HOBOKEN 2, N. J. 


BOILERS WANTED 


Used Package type oll fired, water tube capac- 
ity 35,000 to 40,000 P.S.H., Induced draft 125 
ibs. pressure. 

Also, used Package type olf fired, fire tube, 
350 to 500 H.P., 125 tb. pressure. 

Must poss rigid insurance inspection, give de- 
tails, best price, location, when can be seen 
etc 


W-6646, POWER 
330 W. 42 St., New York 36, N. Y. 


FOR SALE 
MODERN 1000 KW Turbo-Generator 


In excellent Condition 


Non-Condensing, Steel case 807% back pres- 
sure 8 P.F., 3 phase, 60 cycle, 4160/2300 
volts, alternating current, complete with ac- 
cossories, switchboard, oll circuit breaker and 
direct connected exciter, Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum. Textile, Pulp and Paper, and 
Sugar Refining Industries. 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 


DIESEL GEN. SETS 
200 KW Cooper Bessemer DC, Model FS-6, air 
start, heat exchanger cooled. Direct coupled to 
General Electric Generators, 120/240 volts, 750 
RPM. Incl. Accessories 
ALJON ELECTRIC DIESEL CO. 
904 Pacific St. Brovkiyn, N. Y. 
Sterling 3-6515 


FOR SALE 

USED BOILERS AND MACHINERY 
Two 25 ton Vulcan steam Weomotives. 100 H.P 
Kewanne, 60 H.P. Keeler, 40 H.P. Prick. Auto 
matic O & & Powermasters, (one 20, one 50, and 
one 60 H.P.) Steam engines and power units. 

ARTHUR S. YOUNG CO., INC. 

KINZERS, PENNA. 
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SEARCHLIGHT SECTION 


MUrray Hill 7-5280 « 


8100 KVA DIESEL POWER PLANT 
FOR SALE- Complete or As INDIVIDUAL UNITS 


THREE (3) BUSCH-SULZER (NORDBERG) DIESEL ENGINES, 3060 HP, 9 cylinder, 2 cycle, 240 RPM, 
Type 9 DHB-27, direct coupled to: THREE (3) 2700 KVA, E. M. C. ALTERNATORS, 3/60/2300/4160 V. 
Each Unit Complete with all Auxiliaries. NEW 1943—Can be inspected operating. 


CAN BE PURCHASED FOR CASH, OR TIME, OR ON LEASE. 


HEAT & POWER CO., INC. 


60 EAST 42nd STREET 


NEW YORK 17, N. Y. 


3 G. M. 200 KW 
DIESEL GENERATOR 


SETS 


Reconditioned by U.S. Navy 
EQUAL TO NEW 
Complete with moter driven starting alr sompres- 
dead front type generater 


sors, alr 
panels and 


ENGINES 


ine—com plete with 
ha filters, 


GENERATORS 


cet connected exciter 
SIZE AND WEIGHT 


1 


Curtis Bay, Galtimers. 


THE BOSTON METALS CO. 


313 E. BALTIMORE STREET 


ners, gever- 


200 KW 250 KVA—440/3/60—1200 
encsissure 


CONDITION 

7 Set these 3 units In 

lo new’ condition. Don't miss this eppor- 

tunity te buy! Inspection sam be made at our 


BALTIMORE 2, MD CURTIS 7-5050 


c 


Rebuilt 


TRANSFORMERS 60 CYCLE 


Make Type PH. Voltages 
G.E. New orc 3 2640024160 
GE Auto 4150"2400 
Amer. Pyranol 3 41500480 
Ok. "wT 41502120/240 
GE 4600%120/240 
Kuhl 1 460052900 
Pitts 1 41500240/480 
Ge 1 19200n220/440 
GE H 1 182002440 
American ore 1 2400/4160-240/480 
Ok Pyranol 1 2400/4160-240/480 
SYNCHRONOUS MOTORS 
Make Speed Type Volts 
Ok sia ATI 4150 
Whee 226 Mill 2400 
Whee 450 HR 2300 
EM 720 2306 
600 ATI 600 
400 ATI 240 
EK 720 ATI 2300 
1200 Ts 4150 
Gok 1800 Ts 220 
Whee 220 
Allis 460 2200 
cM 906 4800 
100 Ts 2200 
SLIP RING MOTORS 
Make Speed Type Volts 
oF 1206 M 2400/4150 
cw 
cw 
Whee cw 
ae 100 wT 
AL AY hw 
OF IM 
600 IM 
Ok 600 IM 
1800 MT 


© 


HEMPHILL Guaranteed 


Qu KW 
1000 
! 1000 
! 1000 
400 
400 
1 200 
1 100 
4 
75 
1 60 
4 
2 
20 
1 ™% 
2 5 
2 1% 
2 3 


EQUIPMENT 


Make Speed Ac 
514 600 2900/4150 Byn 
Whse 720 600 2900/4150 Byn 
Whee 720 o75 2900/4160 Byn 
Gk 1200 250 2900/4150 Bn 
GE 1200 250 2900/4150 
Whee 256 2300/4150 Byn 
cw 600 125 220/400 
Gok 900 250 2400 Syn 
Ok 1200 4150 Byn 
oF 1800 250 220/440 aC 
Whee. 1200 60 2200 
eM 1200 125 220 
Whee woo 230 
On 1766 240 220/440 
1400 280 220 Byn 
EM 1400 125 220 Vv 
Allis 1800 125 220/440 
Ok 1800 125 220/440 
2486 220/440 
1 
on 1806 220/440 
OC, 230 VOLT MOTORS 
Make Speed Type 
1200 
Cw 
1706 me 
cw 900 wr 
cw 700 cM 
60 ne 
Whee 45 aK 


FOR POWER 


HEMPHILL 


HE roses HORTH 


750 KW TURBINE-GENERATOR 


iltaries. Very carefully maintained 


W. H. BRACKETT COMPANY 
31 ST. JAMES AVE., BOSTON 16, MASS. 


200.400 600°, extraction 6-40 Ih. exhaust 24.5 
in., including condenser, relief valves, voltage ree 
wlator, diMfierential relay protection and other aux 


COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 


“Export Orders Carefully Executed” 


TRY US with your INQUIRIES for ALL POWER MACHINERY 


CHARLES 8. REARICK 


30 CHURCH ST. 


NEW YORK 7, WN. Y. 
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| MOTOR GENERATOR SETS 
3750 
1900 
1000 
750 
soe 
other necessary accostories. 
300 
150 
7 
1400 
1000 
Westinghouse 500 
RP 
—dlr 00 
20 
fe 150 HP 
150 400 
125 
100 
{ 
| 
yon 
287 
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SEARCHLIGHT SECTION 


FOR SALE 


POWER EQUIPMENT 


1—400 KW G.E. 4002 12% Back 550° T.T. Geared Turbo Gen- 
erator. 600V 60 cy. 3 ph. .70 P.F. New 1948, Excellent. 


2—300 KW G.E. 400% 2t Back. with 400 sq. ft. surface cond. 
air ejectors circulating pumps, etc. New 1944, with switch 
panels, voltage regulators, etc. Excellent. 550V 3 ph 60 cy. 
.80 P.F. will reconnect for 480V. 


2—B&W F.F. 15-24 Boilers 450f 550° T.T. 25,000% per hr. 
complete with Detroit Spreader Stokers and B&W conver- 
sion oil burners, forced draft fans induced fan cinder trap 
and cinder return systems, with Hays Cochran comb. con- 
trol panel. Stokers will be sold separately if desired. 


1—125 H.P. 1740 R.P.M. West. Motor-Style 1077767 insulated 
for 2300—will reconnect for 2300. New condition. 


MERRIMAC HAT CORPORATION 


AMESBURY, MASS. 


BOILERS. 


Bought Sold Rented 


10 H.P, Package Units 100-150 ibs. Ames, 


Cyclotherm—Superior—Steamaster. 
25 H.P.—125 Lb.—Ames—Gas Fired 
50 H.P.—125 Lb. Cleaver-Brooks £5 Oil 


150 H.P.—125 Lb.—Cyclotherm 26 Oil 
Valve Reseating Sets for Globe Valves 

V4" to 6" and 6" to 12” 

FREDERICK STOKER (new in Crate) 450 
H.P., 1,600,000 B.T.U. Dowtherm Boiler, 
30 Drums Ariclor For Same. 


BOILER & EQUIPMENT CO. 


743 Bedford Ave. Brooklyn 5, 
Ulster 5-3586 


MOTOR GENERATOR SET 


500 KW. 


WESTINGHOUSE 
FACTORY SET 


250 V D.C.—2000 AMPS., 900 RPM—714 
HP, Synchronous motor drive, 3 ph. 60 
cy. 2200 volts. Steel Base—Full commu- 
tator, Serial £4979931. Complete mag- 
netic auto-transformer reduced voltage, 
A.C. starter and D.C. panel. 


BENSON-WILIMZIG, INC. 
1704 North 8th St. 
Phone GArfield 1-4290 
St. Louis 6, Missouri 


FOR SALE 
TRANSFORMERS 


1—G.E. 5000 KVA, 6900/2300v., 3 ph., 
60 cy., type HT—Form DA, 212% 
Taps, above and below normal, im- 
pedence 5.32% at 6900v. 


4Al. Chal. 667 KVA, 2300/460v., | 
ph., 60 cy., Type DSC, 4—2'4% Taps 
below normal—45% impedence. 
FS-6247, POWER 
330 W. 42nd St., New York 36, N.Y. 


APPLICATION ENGINEERS 


30 Years experience serving the UBER with elec 
trical equipment to BUY or SELL, Bend your IN- 
QUIRIES and AVAILABLE EQUIPMENT list two 


BLAINE JOHNSON & ASSOCIATES 
W. jackson Bivd.. Chee. 4, 


There’s more than 
40% to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER 
because: 


Each Schoonmaker-sold Diesel Engine 
Unit is fully REMANUFACTURED in our 
plants by highly skilled, factory-trained 
Diesel gineers. Only genuine factory- 
made and approved parts are used and 
all REMANUFACTURING is in strict ac- 
cordance with manufacturer's recom- 
mended procedures. Prior to shipment 
every engine is subjected to a FULL 
LOAD operating test in accordance with 
DEMA standards. 


The Schoonmoker Plants and Ware- 
houses located in Eddystone, Penna. and 
Sausalito (San Francisco), California give 
NATIONWIDE SERVICE from Coast to 
Coast with modern, efficient and relicb'e 
facilities. 


Our reputation and many years of ex- 
perience and SPECIALIZATION in Diesel 
power equipment gives you value that 
money cannot buy elsewhere. 


So—Buy SCHOONMAKER because 
buy the FINEST in DEPENDABLE DIESEL 
POWER. 


A PARTIAL LIST OF OUR INVENTORY 
KW MAKE MODEL HP RPM 
1180 Worthington SEH-8 1685 360 
1136 Fairbanks Morse 38D 1600 
1100 General Motors 16-278A 1600 86720 
1000 General Motors 16-5678 1440 =—720 
750 General Motors 12-567 1080) 720 
Worthington EE-8 1000 327 
67% Fairbanks Morse 38D 960 486720 
*500 Alco 6-12\%4x13T 750 600 

500 General Motors 8-567 720 «+720 
*350 Baldwin vO-6 510 450 
320 Superior 60-5-6 460 450 
*320 Enterprise DSG-6 460 «6450 
300 Fairbanks Morse 32E14 450 300 
300 General Motors 8-268A 450 1200 
200 General Motors 8-268A 350 900 
*160 Buckeye 80 240 «6600 
148 Fairbanks Morse 32E14 225 300 
100 General Motors 3-268A 150 1200 

60 General Motors 6-71 90 1200 


ALTERNATING & DIRECT CURRENT UNITS 
STANDARD AND SPECIAL VOLTAGES 
AS REQUIRED 

*-indicates NEW unit 
ONE YEAR GUARANTEE! 


Gi America's largest source of New 


and Remanufactured Diesel Power 


SCHOONMAKER CO., INC. 


50 CHURCH ST., NEW YORK 7, N. Y. 
PLANTS AND WAREHOUSES: 
Eddystone, Penna. and Sausalito (S.F.), Calif. 


CENTRIFUGAL PUMPS 
3-20" Centrifugal Pumps 15000 GPM (Worth 
ington pumps) 35°. T DH, driven by 200 HP 
Gen. Elect. Motors, 2300 volt 220-440 720 


RPM 
PAUL OBERMAN 
1910 Delmar, $+. Louis, Mo. 


130 HP 600 RPM Superior Diese! Engine 

75 HP C.W. Slip-ring Motor 1160 RPM with 
Automatic Reduced Voltage Starter. 

Unafiow Skinner Steam Engine 100 
HP. 


JOHN F. CARSON 
A & Venango Sts. Phitadelpiia 34, Pa 
GArfieid 6-2221 
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SEARCHLIGHT SECTION 


MOTOR GENERATOR SETS 


1—500 KW Crocker Wheeler CCD, 250 volt 
720 RPM with 750 KVA Cr. 


tor 3/60/2200 V. A.C. 

1—300 KW West. 3 wire 125/ /250 Volt "1200 
RPM Generator (1938 year). Can furnish 
with suitable motor. Advise Requirement. 

2-250 KW Burke 125 V. 435 KVA Syn. 
M.D. 3/60-—-any voltage 

1—150 KW G.E. Type MPC-—250 Volt 1200 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 
A.C. & D.C. Panels 

1—100 KW G.E. RC 17, 125 v. 3/60/220/1200 


rpm 

' 1—100 KW Al. Ch. 250 V. 1200 RPM 150 
HP. Syn. Mtr. 2/60 or 3/60 any voltage. 

1—76 KW Burke 250 V. 900 RPM 113 H.P. 
Burke—Syn. M.D. 2 or 3 ph, any voltage. 

1—62% KW 1265 volt Hertner, 1200 rpm, 100 


HP Sa 
1200 RPM 90 HP 


—60 KW E. 250 V. 
220/8/60/8YN. 


DIESEL GENERATOR SETS 


3—625 KVA Inger. Rand, 3/60/480/720 rpm 

2—438 KVA GM-Winton 3/60/2300/260 rpm 

1—375 KVA GM 8-268 Diesel 3/60/2400 

3—200 KW GM Diesels Twin 671-—3/60/220/ 
1200 RPM 

1—300 KW GM 8-268 Diesel 125/250 V. D.C. 

3-—-100 KVA Cooper Bessemer 3/60/440 

1—37.5 Kato 3/60/220 Continental Gas 

1—25 KVA LeRoi Gas 1/60/120/240 

1—10 KW Wincharger 1/60/110-220 Gasoline 


| ’Brien Offers— 


1—-120,000% pony 1945 
1—60,000% Erie Stoker New 160 psi 
2-—60,000% Erie-N, 250 PSI 

2-300 H.P. Cleaver O.B. 30 Package 150 PSI 
1—300 HP Keeler CP—i160 Lb. Oil 


4—6000% C.E. 3752%—1952 Comb #6 oii-—gas 


Int CR 352-1254 W.P. 26 oil 
—I 

1—100 H.P. Clayton, 150% Oil fired 

2—80 H.P. Cleaver Brooks 125% W.P. #2 oil 
1-50 H.P. Clayton, 150% Oi! fired 

1—50 H.P. Amesteam, Package 125 PSI 

1—15 H.P Ontario 100% W.P.—1949 

1—10 H.P. McKee 100% W.P. 


ELECTRIC MOTORS 
Volts 


QU. HP Make Type 4 
1 500 West. cs 6600/2300 614 
1 460 A.C. ANY 2300 600 
1 400 cw 440 614 
1 400 G.E. Syn. 300 450 
1 350 MTI8 2300 400 
2 200 West. cw 2300 1800 
1 200 G.E. 440 614 


JUST PURCHASED 
3—300 H.P. General Motors 
Radiator ied Heavy duty Di 


Power Units New 1952-—used 
brs. 


TURBO GENERATORS 
1—11260 KVA G.E. 3/60/13200/3600 rpm— 
Condensing—Boilers—Complete Plant 


“Everything from a Pulley to Powerhouse” 


' 


erates 


2- 
1 
1 
1 
1 


1 
2 


4000 KVA Allis Chalmers 3/60/2300/2600 
rpm —Condensing 
1350 KVA DeLaval Non-Cond. 3/60/2300 
New 1940 240 psi 60 Ib. B.P. 
—9388 KVA GE-Terry Aut. Extr. 3/60/480 
150 psi. 20 Ib. B.P. Surf. Condenser 1934 
780 KVA G.E.«Moore 3/60/2300/3600 RPM 
Non-Cond. 180 PSI 85 Ib. B.P. New 1936. 
KW G.E. Non-Cond. D.C, 125 volt. 


AIR COMPRESSORS 
—1600 cfm J PRE-2 Syn. Mtr. Dr. 3/60, 
2300-100 
etm IRcPRE-2 8/60/2800—100 psi 


1—078 CFM Sullivan 18x18x8, 46 psi. 


1 


900 CFM C.E. 3/60/220 


1—871 CFM Schramm 7%x5x4. 100 psi 


1 


—$68 CFM LR. 12x10, 100 P.S.1. 


1—173 CFM Chicago NSB 100 psi 


TRANSFORMERS 


Qu. KVA Pri. See. Vv. Phase 
8 2000 an 13200 230/460 1 
3 1000 GE 13200 2300 1 
1 1100 Weeat. 4160 440 
1 750 86O'Brien 18200 3 
8 667 Al. Ch 43000 00 i 
3 600 Wagner 82000 1 
1 600 4160 440 5 
3 400 GE 2400 400 1 
a 333 Pitts. 34000 2400 i 
3 $33 .E. 13800 240/480 1 
3 250 Ch. 18,200 116/230 1 
3 250 Penna, 84500 120/240 1 
3 167 «GG. 2000 400 1 
3 150 18200 2300/4000Y 1 
4 160 West 24 
3 100 GE. 13200 120/240 1 
25 = Atlantic 2400 240/120 1 


| PHILADELPHIA’ $ LEADING MACHINERY DEALE S$ & EXPORTERS 


1547N.DE LA WARE AVE., PHILADELPHIA 25, /PA. - 
GArfield: 6-1150 Cable Address O BRIEN PHILA. 


EST. i910 


ELECTRICAL 


EQUIPMENT 
A.C. & D.C. 
MOTORS AND GENERATORS 
One of America’s Largest Stocks 
RELIABLY REBUILT 
IN OUR OWN SHOP 


| YEAR GUARANTEE 
Send us your inquiries 


J. LAND INC. 


148 GRAND ST., NEW YORK 13, N. Y. 
Phone: CAncal 6-6976 


FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, Westinghouse 
Oriving forced draft blowers—c ities 
ing from 39000 to 56000 CFM and 16” to 24” 
pressure. Steam pressures 360 to 575%, beck 
pressure 10%. 
Will sell turbines separately if desired. Price 
reasonable. 
i Also—1—250 KW GE turbo generotor unit, 3 


phase, 60 cycle, 440 volt. Used ene year 


G. M. DeROSE 


2457 WOODWARD AVE 


408 DONOVAN &LDG. 
t DETROIT 1, MICH. 
10 HP, 2002 Pressure BE. City Boiler 
6” Belt Conveyors—-108 & 60° Long 
15 Ton OFT Crane; 45’ Span; Cab Operated 
#6 Whiting Cupula w/hoist, blower, mtr. 
HRT Boilers; with grates 


25 Ton Locomotive Crane w/150 HP motor 
50’ —100 Ton Secale—Rebduilt 


H. & P., 6719 Etzel, St. Lowis 14, Mo. 


FOR SALE 


6—100 KVA 60 1 ph. O.1.8.C. Trans- 
formers 2400-120/240. 

6—75 KVA 60 cy. 1 ph. O.1.S.C. Trans- 
formers 2400-120/240. 

9—37'4 KVA 60 cy. 1 ph. O.1.S.C. Trans- 
formers 2400-120/240. 

19—15 KVA 60 cy. 1 ph. Dry Type 240/ 
480-120/240 

15—25 KVA 60 cy | ph. Dry Type 240/ 
480—120/240 

8—37'4 KVA 60 cy. | ph. Dry Type 240/ 
480—120/240 

3—50 KVA 60 cy. 1 ph. Dry Type 240/ 
480—120/240. 

3—10 KVA 0 cy 3 ph. Dry Type 480— 
208Y/120. 

2—37'% KVA 60 cy 3 ph Dry Type 480— 
208Y/1 20. 


ATLANTIC TRANSFORMER CO. 
5143 N. 2nd St., Phila, 20, Pa. 
Phone: Michigan 4-6963 


NEW UNIT HEATERS 


20-—-Model 220 PL-Trane Pr Type 
Steam Unit Heaters‘ Mo! 
250,000 BTU Per Hour—-New Cost $240.00 
Our Price $175.00 


TRANSFORMER 


1—New 1000 KVA Allis-Chaimers, 13,800 V 
to 480V. 3 Phace.Taps at 14,400-14,100 
13,800.13,500.13,200V. New Cost $7,000.00 
Our Price $5,300.00 


1,000 Transformers, 5 KVA to 200 KVA 


INDUSTRIAL ELECTRIC & 
SUPPLY CO. 
Box 1398, 62 Auction St., Memphis, Tenn. 
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AIR FOR SALE OR RENT SINCE 1902 
Gos @ Diesel @ Electric 
COMPRESSORS @ VACUUM PUMPS 


3 76 1 


142 CFM (25 psi 6/6/5x5 Ingersoll Type 40-—25 
160 CFM Werth (gas) portable 
168 CFM 125 psi 8.49 Worth 
211 CFM 100 psi Oxo Ing. Rand ES! 
FM 100 psi 10x10 Ingersoll 40 HP Elec 
FM 500 psi 10/444210 Ingersoll 75 HP Synch 
FM 125 pst 2 stage | HP Elec 
FM 125 psi Worth—H 
FM 40 psi 3 cylinder tn i Type 40 
FM 500 pai y Wort 
FM vacuum 1405 
FM 125 pel 12 
FM 125 psi 13 ARB—Duplex 
FM Chieage (Diesel 


125 psi 13 XRB—Dupier 
100 pel ing ERI 

Vacuum Chic. A 

125 pel 15/9/4212 lagersell KRB—DOupiex 
Vacuum Worth HB 

55 pel (7x13 CPT Elec o steam 


< 


22x68 Penn 7 

55 pel 20013 125 HP Elec 
1351 CF 125 pel Wort c2 
1574 OF 100 pel 22-14n16 200 
1681 CF Vacuum 24218 ‘et 
1723 CF 110 pel 
5780 CFM pst 28-2427 tne? PRE 700 HP 


5-60. 
Nash Hytors L-3, H-7, 


American 
DMPRESSOR con 

LL AVE & 47th 


one UNion & 4848 


| 

JHE RIEN MACHINERY CO. 

| APPILIATED WITH SOC EXPANSO INDUSTRIAL SUL AMERICANA LTDA RIO DE JANEIRO—SRASIL | : ik 

iN IN DIRECTORY 

\ Worlds Best Rebuilts 

y 
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This index te a service to readers. Every effort is made to maintain ite accuracy, but POWER cannot assume responsibility for errors or omissions. 
When « star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 
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Adams Co., Inc., R. P. . ; 
Air Preheater Corp. ...... 223 
Allen-Sherman-Hoff Co. . Second Cover 
Allis-Chalmers Mig. Co. 14-15, 42, 61, 4 
Alipax Company, Inc. 236 
Alpha Corporation 

American Blower Corp. . 

American Engineering Co. 

American Gilsonite Co, 

American Pualverizer Co. 

Ames Iron Works, Inc. 

Anchor Packing Co. 

Arkansas Fuel O11 Co. 

Armstrong Cork Co. 58 

Armstrong Machine Works ... 


Babbitt Steam Specialty Co. . 
Babeock & Wileox Co. 


Babcock & Wileox Co. 
(Pittings Dept.) .. 


Babcock & Wilcox Co. 
(Refractories Div.) 


Babeock & Wileox Co. 
(Tabular Prods. Div.) . 


Badger Mfg. Co. 

Ralley Meter Co. . 

Baldwin-Hill Co. 

Baltimore & Ohie Railroad 
Barber-Colman Co. 
Releo Industrial Equip. Div., Inc. . 


Bergen Pipesupport Corp. . 

Co, W. D. ... 
Biddle Co., James G. 

Industries, Inc. 

Black, Bivalls & Bryson, Inc. ..... 
Blackmer Pump Co. .... 
Blaw-Knox Company 

Roller Engrg. & Supply Co. 

Roller Tube Co. of America .... 
Bridgeport Brass Co. 

Brook Moter Corp. 

ros Boiler & Mig. Co., Wm. ........ 
Brown Corp. 

Brown Pintube Co. 

Guell Engineering Co. 

Guffale Forge Co. 

Baffale Pumps, Inc. 
Heilders-Providence, 

Russmann Mfg. Co, 

Byron Jackson Company .. 


Carey Mfg. Co., Philip 

Valve & Fittings Co. . 
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Chapman Valve Mfg. Co. . 

Chase Brass & Copper Co. . 
Chesapeake & Ohio Rallroad 
Chesterton Ce., A. W. 
Chicago Preumatic Tool Co. 
Childers Mfg. Co. 


Cities Service Oil Co. 
Clarage Fan Co. 
Clark Bros. Co. ... 
Cleaver-Brooks Co. (Boller Div.) 
Cleveland Fuel Equipment Co. ....... 
Cochrane Corporation 
Coffin, Ir. Co., J. & 
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Combustion Engineering, Inc. 
Condenser Service & Engrg. Co., Inc. .... 
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Poundry & Mach. Co. 33-34-34A-34B 
Coppus Engineering Corp. ...... 
Corning Glass Works 
Crane Company 
Crane Packing Co. 
Cyclotherm Corporation 


Darling Valve & Mfg. Co. .... 

Dearborn Chemical Co........... 
DeLaval Separator Co. .............. 
DeLaval Steam Turbine Co. .... 
Deming Company . 

Denison Engineering Co. ... 

Diamond Power Specialty Corp. ...... 
Dodge Mfg. Corp. 

Dowell, Ine. 

Dravo Corporation 

Drew & Co., Inc., EB. F. . 


Eagle Picher Co. 
Edison, Inc., Thomas A. ...... 
Edward Valves, Inc. 
Eleetric Machy. Mfg. Co. 
Elgin-Refinite 

Div. of Elgin Softener Corp. 
Elliott Company 
Engineer Company 
Erico Products, Inc. .............. 
Erie City Iron Works 
Ernst Water Column & Gage Co. 


. 262 
Everlasting Valve Co. 


Felt Products Mfg. Co. 
Fisher Governor Co. 
Plexitallic Gasket Co. ...... 
Poster Engineering Co. .... 
Foster Wheeler Corp. 
Foxboro Company 

Frick Company 

Fuller Company 


Garlock Packing Co. 
General Cable Corp. 
General Electric Co. 
(Apparatus Dept.) 28-29, 48, 143 
General Precision Equip. Corp. ..... .... 98-39 


Goulds Pumps, Inc. 

Graver Water Conditioning Co. 
Green Fire Brick Co., A. P. 
Green Fuel Economizer Co. ....... 
Greene, Tweed & Co. 

Grinnell Company 
Griseom-Russell Co. 

Galf Oil Corporation ... 


Hagan Corporation 

Hall Laboratories 

Halstead & Mitchell ..... 

Hays Corporation 

Hewitt-Robins, Inc. 
Heyl & Patterson, Inc. ............... 
Hill Pump Valve Co. ......... 
Hills-MeCanna Co. 

Hoffman Specialty Mfg. Corp. ........... 


I-T-E Cireuit Breaker Co. 
Switchgear Div. .......... 


Illinois Water Treatment Co. ... 
Infileo Ime. ..... 

International Nickel Co. .... 

Iron Fireman Mfg. Co. ...... 
Irving Subway Grating Co., Inc. 


Jeffrey Mfg. Co. 

Jenkins Bros. 

Jerguson Gage & Valve Co. ............. 
Johns-Manville 

Johnson-March Corp. 

Johnson Service Co. ... 

Joy Mfg. Company 


Kaiser Engineers 
Div. of Henry J. Kaiser Co. 


Kato Engrg. Company 
Keasbey & Mattison Co. 


Kennedy-Van Saun Mfg. & Engrg. Corp... 
Kewanee-Ross Corp. 

Key Company 

Kirk & Blum Mfg. Co. .......... 
Klinger, Ltd., Richard 


Kléckner-Humboldt-Deutz, A/G 
Kéln R/H Germany 


Koppers Co., Inc. 
(Aeromaster Fans) 


Koppers Co., Inc. 
(Coupling Dept.) 

Koppers Co., Inc. 
(Engrg. & Const. Div.) 


Kuljian Corporation 


Laclede Stoker Co. ..... 
Ladish Company 
Layne & Bowler Pump Co. 
Leeds & Northrup Co. .. 
Leslie Company 
LimiTorque Corp. 
Link-Belt Company 
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United States Gasket Co. ........... .. 242 


United States Gauge 
Div. of Amer. Machine & Metals, Inc. bd 


United States Rubber Co. 


(Mechanical Goods Div.) 
U. 8. Steel Corp. ..... 
Van Der Horst Corporation .... ........ eo 
Vogt Machine Co., Henry .............. 276 
Wallace & Tiernan Co., Inc. ............ 186 
Walworth Company ............... cece 
Warren Steam Pump Co., Inc. .......... 216 
Watson-Stillman Fittings Div. .......... ° 
Western Chemical Co. ............. 
Western Precipitation Corp. ....... .... 
Westinghouse Electric Corp. 22-23, 40-41 
Westinghouse Electric 

(Sturtevant Div.) ........ 149 
Wheeler Mfg. Co., C. H. ... 44-45 


Where to Buy ......... .. 202 


Wickes Boiler Co. 237 
Wiegand Co., Edwin L. (Ind. Div.) ...... ° 
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REACH VOU 


Leaving the Kewanee, Ill. works, these Ross Exchangers 
and Kettle Type Reboilers will travel the shortest pos- 
sible routes to their new owners. Naturally! 

But that’s merely a matter of days or hours .. . hardly 
enough to talk about when one considers the time that 
Kewanee-Ross can often by-pass in engineering and 
fabrication. 

Yes, it’s a fact that Ross Exchangers and Condensers 
can stop the clock ... in a number of ways... from the 
time you first consult with a Kewanee-Ross engineer 
until your product is delivered. (1) A great variety of 
standardized designs, in numerous sizes, often provide 
immediate solutions. (2) No matter how individualized, 
specially engineered units can frequently utilize many 
standard components and design features. (3) Unique 
experience over many years, in meeting greatly diversi- 
fied requirements, is bound to include a “case” that 
closely parallels yours. 

Make sure that your next exchangers and condensers 
reach you faster by consulting Kewanee-Ross early. 


KEWANEE-ROss CORPORATION 


1415 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


Serving home and industry; MMUMCAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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For easier and 
pipe 


This adjustable swivel hanger attached to a concrete 
insert is easy to install and will safely carry a wide range of 
loads. Like all Grinnell Hangers, it permits easy 
adjustment at any time after pipe is installed .. . 

to prevent sagging pipe and water traps, and to assure 
positive drainage. This is just ome of the ways 

Grinnell Engineered Pipe Hangers save you 

maintenance expense, give you a better installation. 


A good piping job is too important to 
jeopardize with improvised or inadequate 
pipe hangers and supports. There's a 
Grinnell Hanger for every piping 
requirement. All Grinnell Hangers 
comply with piping code specifications. 


CB-UNIVERSAL CONCRETE INSERT (Fig. 282) 

. Used for pipe lines up to 12 inches where 
sizes of hanger rods cannot be readily deter- 
mined in advance of ceiling construction. This 
insert is cast in one body size only. V-type 
teeth grip a special removable nut which is 
ordered separately and can be furnished 
tapped for %", 4", %", or hanger 
rods. Face of insert can be concealed by 
ceiling finish. 


ADJUSTABLE SWIVEL PIPE RING (Fig. 101) 

. Solid ring of malleable iron. Twelve sizes 
provide load range of 80 Ibs. for 94” size, to 
1510 Ibs. for 8” size. 


LOCKING SWIVEL SHANK of Fig. 101 Pipe 
Ring . . . To obtain proper adjustment, swivel 
shank can be turned easily by hand when the 
weight of the pipe is temporarily taken off the 
ring. When weight is returned, swivel shank 
locks automatically, preventing change of 
adjustment due to vibration. Wire retaining 
ring keeps swivel shank and pipe ring or yoke 
from separating, makes assembly a single unit. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island Coast-to-Coast Network of Branch Warehouses and Distributors 
Manufacturer of: pipe fittings * welding fittings Genges steel i ed h ond 


v pporrs 


Thermolier unit heaters * Grinnell-Saunders diaphragm valves * prefabricated piping * Grinnell automatic fire protection systems 
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This 400,000 KW station produces 2,600,000 Ib./hr. of steam at 1450 psig. 


Permutit Demineralizers deliver highest 
quality make-up...and save money, too! 


Albany Station’s Mixed-Bed Demineralizer was 
guaranteed to produce make-up of not over 0.5 
ppm total solids (about 1 micromho in conduc- 
tivity ), silica of not over 0.1 ppm. It is consistently 
delivering better make-up—0.1 to 0.3 micromhos 
in conductivity, silica of 0.03 ppm. 


Operators are enthusiastic! They like the availabil- 
ity of this Permutit Demineralizer. It is independent 
of the heat cycle—supplies plenty of make-up for 
filiing a boiler after a shutdown, delivers water at 
low loads when evaporators would not be available. 


WATER CONDITIONING HEADQUARTERS 


Automatic Regeneration saves money! High-ca- 
pacity Permutit ion exchange resins require fewer 
regenerations. Motor-driven valves automatically 
backwash and separate the two resins, individually 
regenerate and rinse the beds, evenly blend the 
resins and return the unit to service. Operators have 
only to keep charges of regenerating chemicals ready. 


For performance and cost data on this installation 
or aid in solving your water problem, write The 
Permutit Company, Dept. P-6, 330 West 42nd 
Street, New York 36, N. Y., or Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance Street, Montreal. 
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